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HAYWARD  CREEK 
QUINCY,  MASSACHUSETTS 


Streambank  Erosion  Control  Evaluation  and  Demonstration  Act  of  1974 
Section  32  Program  -  Work  Unit  2 

EVALUATION  OF  EXISTING  BANK  PROTECTION  WORKS 


(1)  Location 


Stream  Hayward  Creek 


Local  Vicinity  Ouincv/Braintree  line 


At/Nr  City  Ouincv 
CE  Oftice  Symbol  NE 
Site  Map  Sources  NED 
Land  Use 


_  River  Mile  N/A _ Side  Roth 

;  line _  Lat  N42°15’  Long  W71° 

_  County  Norfolk.  State  MA  Cong  Dist 

Responsible  Agency  Corps  of  Engineers 


Urban 


(2)  Hydro! 

Annoaot 


at  or  Near  Site 


gaged  watershed 

ft;  Period  of  Record  19  -  to  19=_ 


,  uuKdgcu  waiersuea 

Stage  Range  ukn  to  -  tt:  Period  of  Recoi 

Discharge  Range  ukn  to  ~  cfs;  Velocity  Range _ =_ 

Sediment  Range  ukn  to  ~  tpd;  Period  of  Recoi 

Design 

Stage  2.5  ft:  Flow  33  rfs:  Average  Recurrence  Inte 
Design 

Flow  Velocity:  Average _ 3-4  fps;  Near  Bank  ukn  fps 

Comments  Channel  discharges  effectively  controlled  b 


flood  control  storage  reservoirs 


_= _ fps 


I;  Period  of  Record  19_=_to  19  =_ 

.cfs;  Average  Recurrence  interval  24  yr 


(3)  Geology  and  Soil  Properties 

Right  bank-landfill  ~  Brown  silty  sandy  gravel 

Bank  fUSCS)  Left  bank-brown . silty  sand  Bed  (UfiCS)with  pockets  of  mn?l  fin 

gravel  with  pockets  of  mud-fill 

Data  Sources  rroject  plans  and  specs. _ 

Groundwater  Bank  Seepage  None  observed _ 

Overbank  Drainage  None  observed _ 

Comments  None _ _ 


Need  for  Protection  . 


4)  Construction  of  Protection 


EHiBymiFuia 


niiiratr.i 


ErosionU<£ausative  Agents  _Excessive  velocities  on  bare  bank  and  channel  invert 


Protection  Techniques  Installation  of  "Monoslab"  concrete  blocks. _ 

General  Design  Monslab  grid  system  on  channel  invert  and  both  side  slopes 
to  top  of  bank.  _ 


Project  Length  500  ft:  Construction  Cost  1  28,500  Mo/Yr  Completed  9/77 


H-26-1 


(S)  Maintenance 

Experienced  Flows  (Stage,  cfs,  Patel  Ungaged  watershed 


Repairs  and  Costs  (Item,  Cost,  Data)  None  tn  da«-o 


Comments:  Monoslab  has  worked  well  and  due  to  nature  of  material  the 
problems  experienced  with  riprap (l.e.  vandalism)  have  not  occurred. _ 

(6)  Performance  Observations  and  Summary 

Monitoring  Program  Semiannual  inspections  (spring  and  fall) _ 

Documentation  Sources  Photographs,  project  plans  and  specs.  and  trip  reports 
Project  Effect  on  Stream  Regime  Minimal _ 


Project  Effect  on  Environment  Beneficial.  Vegetation  has  grown  over  monoslab 

very  well  and  aesthetic  value  greatly  enhanced  along  the  streambank. _ 

Successful  Aspects  Monoslab  has  successfully  stabilized  the  streambank  and 

has  not  required  maintenance  or  repair  since  install atlnn. _ 

Unsuccessful  Aspects  No  major  unsuccessful  aspects.  Some  minor  settlement  of 

streambank  where  low-lying  drainage  areas  exist  behind  channel . _ 

General  Evaluation  Monoslab  has  stabilized  the  bank.  No  erosion  problems 
since  its  Installation.  Vegetation  has  become  well  established. _ 


Recommendations  Due  to  lack  of  high  flows,  long-term  stability  unknown,  so 
far,  very  effective  in  urban  setting  because  it  cannot  be  removed  and 
thrown  into  channel  as  can  riprap. _ 

(7)  Additional  Information,  Comments,  and  Summary 

Map  Nn-26.  Monoslab  has  good  durability.  Placement  of  slabs  very _ 

|-  laborious  and  would  probably  prove  too  expensive  along  large  channel 

reaches  as  only  "one  slab  can  be  laid  at  a  time.  Erosion  had  not  been  a 
severe  problem  at  this  site  in  the  past.  Channel  work  was  done  to  pro¬ 
vide  uniform  entry  to  conduit  and  for  aesthetic  reasons. 

At-farhpH  Tt-funa; _ _ _  26-4  Project  cross  sections  and 

26-1  Project  summary  and  location  photo 

26-2  Project  site  26-5  Photos  1  yr  after  const. 

26-3  Monoslab  dimensions  26-6  "  2  yr  "  " 
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HAYWARD  CREEK 
AT  QUINCY,  MASS. 


Channel  improvement  for  Hayward  Creek  consisted  of  a  precast  cellu¬ 
lar  block  installation  (completed  in  September  1977)  to  protect  the  banks 
and  bottom  from  erosion.  The  blocks  were  placed  over  a  sand  layer  and 
gravel  bedding.  Upper  banks  were  seeded  and  mulched.  In  July  1979, 
minor  settlement  (about  1  in.)  was  detected  on  two  areas  of  the  bank; 
however,  the  settlement  has  not  affected  the  integrity  of  the  revetment. 
Grass  growth  is  still  sparse  but  it  has  been  thus  far  proved  adequate 
for  erosion  protection.  New  England  Division,  CE,  has  made  the  follow¬ 
ing  recommendations  regarding  the  use  of  precast  cellular  blocks: 


a.  The  blocks  should  be  laid  on  a  uniform  slope. 

b.  A  base  course,  usually  consisting  of  gravel,  should  be 
laid  prior  to  block  placement.  A  sand  bedding  should  be 
used  between  the  gravel  and  the  blocks. 

c.  The  revetment  should  be  extended  past  the  top  of  the  base. 


d.  Provisions  for  the  drainage  of  overland  flow  at  the  crest 
of  the  bank  should  be  included  in  the  project  design, 
preferably  an  exposed  open  channel  conduit  running  parallel 
|  to  the  channel  alignment  with  provisions  for  discharge  into 

the  channel  at  periodic  intervals. 
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ITEM  26-1 


Upstream  stereoscopic  view  of  Monoslab  revetment, 
showing  trapezoidal  channel  cross  section,  Hayward 
Creek  at  Quincy,  Massachusetts  (25  July  1978) 


fc  R.  R- 


2.  WITHIN  THIS  DEPTH  RANGE,  FILL  VOIDS 
IN  GRIDS  WITH  TOP  SOIL  MIX. 

SEED  AND  MULCH. 

3.  6  GRIDS  AT  1.5’  ON  EACH  SLOPE. 


Cross-sectional  view  of  Monoslab  revetment, 
Hayward  Creek  at  Quincy,  Massachusetts 
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Looking  downstream  at  Monoslab  revetment, 
Hayward  Creek  at  Quincy,  Massachusetts 
(photograph  furnished  by  New  England 
Division,  July  1978) 


Upstream  view  of  Monoslab  revetment,  showing 
trapezoidal  channel  cross  section,  Hayward 
Creek  at  Quincy,  Massachusetts  (25  July  1978) 


PHOTOGRAPHS  OF  HAYWARD  CREEK  ONE  YEAR  AFTER  CONSTRUCTION 
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WINOOSKI  RIVER 
NORTH  WILLISTON,  VERMONT 


Streambank  Erosion  Control  Evaluation  and  Demonstration  Act  ot  1974 
Section  32  Program  -  Work  Unit  2 

EVALUATION  OF  EXISTING  BANK  PROTECTION  WORKS 

(1)  Location 

Stream  Winooski  River  (2  sites) _  River  Mile  24.5  Side  Right _ 

Local  Vicinity  Williston-Jericho  Lat  N44<>27  ’  12"&25"  Long  W73°OT  1  5"&2ft" 

At/Nr  City  N.  Williston _  Countv  Chitt.  State  VT  Cong  Dist  1 

CE  Office  Symbol  WAD _  Responsible  Agency _ 

Site  Map  Sources  USGS,  HUD,  F.I.S. _ 

Land  Use  Information  Sources _ _ 


(2)  Hydrology  at  or  Near  Site 

Stage  Range _ to  23.5  ft:  Period  of  Record  19  35  to  19  79 

Discharge  Range _ to  **5,000  CfS|  Velocity  Range _ to _ fps 

Sediment  Range _ to _ tpd;  Period  of  Record  19 _ to  19 _ 

Bank-full  Stage  15±  ft;  Flow _ cfs;  Average  Recurrence  Interval _ yr 

Bank-full  Flow  Velocity:  Average _ fps;  Near  Bank _ fps 

Comments _ 


(3)  Geology  and  Soil  Properties 

Bank  fUSCSt  SP.  SP-SM _ Bed  (USCS) _ Gravp.l  and  CPbbJ.es 

Data  Sources _ 

Groundwater  Bank  Seepage  None  observed _ _ _ 

Overbank  Drainage _ flfl  CPOCeatrafced  drainage - 

Comments _ _ _ 


(4)  Construction  of  Protection 

Need  for  Protection  Bank  erosion 

Erosion  Causative  Agents  Water,  ice,  debris _ 

Protection  Techniques  Lott  cribbing  and  riprap _ 

General  Design _ _ — 

Project  Length  88Q±  ft;  Construction  Cost  $ _ Mo/Yr  Completed  1938-1941 

&  150± 


(5)  Maintenance 

Experienced  Flows  (Stage,  cfs,  Date) _ 


Repairs  and  Costs  (Item,  Cost,  Data) 


|  -  1  ** 

3  i 

Comments: 


(6)  Performance  Observations  and  Summary 

Monitoring  Program _ 

Documentation  Sources _ 

Project  Effect  on  Stream  Regime  Has  probably  changed  meander  pattern  fn  t-htg 
area. 

Project  Effect  on  Environment  Negligible _ 


Successful  Aspects  Stone  has  collapsed  into,  a  compart  riprap  t-har  hac  held 
the  bank  in  most  places. 

Unsuccessful  Aspects  Log  cribbing  rotted  away  and/or  destroyed  fry  Irp. 


General  Evaluation  The  poplar  log  cribbing  was  a  complete  failure.  The _ 

stone  has  held  up  well  in  most  places. _ 

Recommendations  Riprap  is  one  of  the  most  common  and  effective  methods  of 
streambank  protection,  but  does  require  maintenance  at  least  after  every 
high  water.  Vegetation  covers  along  the  streambank  requires  inspection 
at  least  annually,  preferably  in  early  spring.  Bare  places  should  be 
replanted.  Poplar  logs  served  only  as  a  temporary  solution. _ 


(7)  Additional  Information,  Comments,  and  Summary 

Map  No.  ±2-1 _ _ 

Attached  Items. _ 


27-1  Project  Description  &  Details _ 

27  -  2  -  Project  Location _ 

27  -  3  -  Basin  Map  and  Profile 
27  -  4  &  5  -  Discharge  records 
27  -  6  -  Details  of  Stone-filled  Log  Crib 


27  -  7  -  Typical  sections 
(Downstream) 

27  -  8  -  Typical  Sections 
(Upstream) 

27  -  9  -  Photo  of  upstream  site 
27  -  10  -  Photo  of  downstream  site 
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Winooski  River  at  North  Willis ton,  Vermont 
Demonstration  Project  Performance  Report 

I.  INTRODUCTION 


1.  Project  Name  and  Location.  Winooski  River  Demonstration  Projects, 
Winooski  River,  North  Williston,  Vermont  (plate  1,  page  H-27-10). 

2.  Authority.  Streambank  Erosion  Control  Evaluation  and  Demonstration 
Act  of  1974,  Section  32,  Public  Law  93" 251. 


3.  Purpose  and  Scope.  This  report  describes  a  bank  erosion  problem, 
the  types  of  bank  protection  used,  and  a  performance  evaluation  of  a 
demonstration  project  on  the  Winooski  River,  Vermont,  constructed  by 
Soil  Conservation  Service  (SCS)  in  late  1930's  and  monitored  recently 
by  the  New  York  District,  Corps  of  Engineers. 


4.  Problem  Resume.  Until  1927,  streambank  erosion  caused  little 
trouble.  Riverbank  farmers  kept  erosion  in  check  by  simple  erosion 
control  measures  such  as  patching  eroded  areas  with  stones  and  granite 
blocks,  and  removal  of  lodged  trees  to  prevent  stream  turbulence.  A 
devastating  flood  in  the  autumn  of  1927  caused  such  overwhelming  damages 
that  homemade  structures  were  no  longer  adequate.  Also,  grazing  of 
vegetation  by  farm  animals  along  the  bank  has  diminished  the  protection 
needed.  At  the  request  of  the  local  people,  a  study  of  soil  erosion 
control  demonstration  project  was  conducted  by  the  Soil  Conservation 
Service  beginning  in  1936.  The  final  construction  of  the  demonstration 
project  was  completed  in  late  1930's.  Upon  the  field  review  conducted 
in  October  1980,  there  was  no  sign  of  erosion  on  the  streambanks.  The 
vegetations  provided  good  coverage  and  the  riprapping  is  quite  stable. 


II.  HISTORICAL  DESCRIPTION 

5.  Stream. 

a.  Topography.  The  Winooski  River  drains  an  area  approximately 
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1,065  square  miles  and  length  of  about  90  miles.  The  basin  occupies  all 
of  Washington  County,  a  little  less  than  one-half  of  Chittenden  County, 
and  small  parts  of  Lamoille,  Orange,  Addison,  and  Caledonia  Counties  in 
the  upper  central  part  of  Vermont.  The  river  flows  in  an  east-west 
direction  from  its  source  and  empties  into  Lake  Champlain  about  4  miles 
north  of  the  City  of  Burlington,  Vermont.  From  its  mouth  to  Montpelier, 
the  river  valley  is  rich  in  arable  land  and  well  suited  to  cultivation; 
it  is  generally  flat  and  cleared  except  for  narrow  rock  gorges  at 
Winooski,  Bolton,  and  Middlesex.  Above  Montpelier  the  valleys  of  the 
main  stream  and  tributaries  are  generally  narrow,  steep  and  rugged,  with 
heavily  timbered  slopes.  The  river  floor  ranges  in  elevation  from  98  ft 
MSL  -  900  ft  MSL  (plate  2). 

b.  Geology.  The  prevailing  rocks  are  metaraorphic  gneisses, 
schists,  and  quartzites  of  Cambrian  and  perhaps  pre-Cambrian  age. 
Winooski  River  is  an  antecedent  stream  which  existed  prior  to  the 
uplift  of  the  Green  Mountains,  and  which  succeeded  in  cutting  its 
valley  across  the  range  during  the  uplift  period.  The  valley  floor 
below  Montpelier  is  deeply  covered  with  delta  deposits  of  gravel,  sand 
and  clay.  Glacial  deposits  such  as  boulders  and  unsorted  debris  also 
occur  in  this  area.  Although  much  of  the  area  is  wooded,  the  soils  are 
very  thin,  forming  a  shell  over  the  parent  rock. 

c.  Land  Use  and  Development.  The  average  length  of  growing  season 
in  the  valley  is  160  days.  Because  of  the  short  growing  season  the 
valley  of  the  Winooski  Basin  is  largely  devoted  to  the  raising  of  fodder 
crops  in  support  of  dairying.  Approximately  59  percent  of  the  watershed 
area  is  in  farmland.  The  remainder  of  the  area  is  largely  in  woodland 
with  only  minor  urbanization.  There  are  very  few  industrial  and  resi¬ 
dential  developments  within  the  study  area  with  the  exception  of  homes 
located  along  Route  117  east  of  Essex  Junction. 

d.  Hydrologic  Characteristics.  The  climate  of  the  Winooski  water¬ 
shed  is  characterized  by  long  cold  winters  with  considerable  snowfall 
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and  comparatively  short  summers.  The  average  annual  temperature  is 
44.5  degrees  Fahrenheit  at  Burlington  and  41.4  degrees  at  Northfield, 
with  extremes  varying  from  41  degrees  below  zero  to  101  degrees  above 
zero.  The  average  annual  precipitation  over  the  watershed,  based  on 
data  in  and  adjacent  to  the  basin,  is  about  34.5  inches.  The  minimum 
recorded  annual  precipitation  at  Burlington  was  20.99  inches  to  a  maximum 
of  49.44  inches  in  1883.  The  Winooski  River  has  a  long  history  of 
flooding  resulting  either  from  excessive  rainfall,  runoff  from  snowmelt, 
or  a  combination  of  the  two.  The  flood  of  November  1927  was  by  far  the 
greatest  and  most  destructive  in  the  state's  history,  taking  55  lives 
in  the  Winooski  River  basin  alone.  The  record  storm  resulted  in  dis¬ 
charges  of  113,000  cubic  feet  per  second  (plate  3).  The  majority  of  the 
storms  occurring  over  this  region  are  transcontinental  and  coastal  types. 
The  former  type,  and  most  frequent  rain  producer,  is  most  likely  to 
occur  in  the  winter  and  early  spring.  The  coastal  type,  and  most  in¬ 
tense  rain  producer,  is  most  likely  to  occur  in  the  late  summer  and  early 
fall.  Of  several  hundred  rainstorms  which  have  been  recorded  in  this 
area  since  1869,  the  greatest  number  have  occurred  in  August;  but  those 
producing  the  worst  floods  have  occurred  from  September  through  November. 

e.  Channel  Conditions.  The  Winooski  valley  is  characterized  by 
steep  headwater  tributaries  which  promote  rapid  runoff  up  to  20  feet 
per  second  into  the  main  channel  and  a  succession  of  long  flat  meander¬ 
ing  reaches  in  the  main  stream  which  terminate  in  narrow  precipitous 
rock  gorges.  From  the  mouth  of  the  river  to  the  village  of  Winooski  is 
a  tortuous  stream  continually  shifting  its  course  across  the  alluvial 
plain.  In  this  reach,  the  stream  has  an  average  width  of  350  feet,  with 
generally  unstable  banks  about  8  feet  high,  composed  of  silt  and  some 
gravel.  Channel  capacities  on  the  main  river  are  limited  by  the  long 
flat  reaches  of  small  slope  and  the  low  adjoining  banks.  Under  extreme 
flood  conditions  the  Winooski,  Bolton,  and  Middlesex  Gorges  become  in¬ 
creasingly  important  as  restrictions  to  flow,  a  condition  which  becomes 
considerably  aggravated  by  accumulations  of  drift  or  ice. 
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6.  Demonstration  Site  -  Test  Reach. 

a.  Hydrologic  Characteristics.  As  previously  stated,  the  average 
annual  rainfall  over  the  watershed  was  about  34.5  Inches.  The  amount 
of  runoff  at  any  given  time  depends  largely  upon  the  soil  conditions. 

The  spring  runoff  may  be  as  high  as  400  percent  due  to  the  melting  of 
accumulated  snow.  Furthermore,  deep  percolation  is  reduced  by  the 
relatively  thin  layer  of  soil  cover  and  impermeable  bedrock.  The  near¬ 
est  gaging  station  is  located  at  Essex  Junction  approximately  3  miles 
downstream  of  the  demonstration  site. 

b.  Hydraulic  Characteristics.  The  average  overbank  flow  velocity 
in  the  Winooski  River  varies  from  2-3  feet  per  second.  The  channel 
capacity  of  the  Winooski  River  between  Richmond  and  North  Williston, 
Vermont,  is  about  18,000  to  19,000  cubic  feet  per  second.  The  United 
States  Geological  Survey  has  maintained  an  automatic  recording  stream- 
gage  station  near  Essex  Junction,  Vermont  (plate  4).  Discharges  measured 
at  Essex  Junction  gage  are  slightly  higher  than  those  at  North  Williston. 

C.  Riverbank  Description. 

(1)  Bank  Materials.  The  predominant  soil  types  for  the  project 
area  are  Pittsfield  and  Woodbridge  loam,  Hollis  and  Sheldon  fine  sandy 
loam,  Suffield  and  Saco  silt  loam,  Adams  loamy  fine  sand,  Hadley  very 
fine  sandy  loam,  and  rough  stony  land.  The  riverbed  is  classified  as 
gravels  and  cobbles. 

(2)  Normal  Bank  Vegetation.  Vegetation  cover  on  the  banks 
consists  mainly  of  grasses,  different  types  of  weeds,  cockleburs,  vines, 
shrubs,  and  hardwood  trees. 

(3)  Bank  Erosion  Tendencies.  Wood  products  are  important  in 

the  economy  of  many  farms,  especially  in  hilly  sections.  Almost  three- 

fourths  of  the  woodland  was  logged  except  for  the  steep  slopes,  which 

were  inaccessible.  This  resulted  in  greater  runoff  and  soil  loss.  Less 

water  is  absorbed  and  stored  in  the  soils.  Snow  melts  more  quickly  in 
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the  spring.  Consequently,  runoff  has  Increased  and  the  damage  caused  by 
floods  In  the  valleys  grows  proportionately.  There  was  evidence  to  In¬ 
dicate  that  cattle  and  other  farm  animals  have  damaged  the  streambanks 
by  trampling  and  heavy  grazing.  This  grazing  resulted  In  a  depletion  of 
vegetation  to  the  point  where  it  was  of  little  aid  in  holding  the  soil 
on  the  banks.  Other  causes  of  erosion  were  probably  ice  and  debris. 

III.  DESIGN  AND  CONSTRUCTION 


7.  General.  No  construction  plans  or  photos  were  available  for  either 
the  upstream  or  downstream  site.  A  circular  published  by  the  Soil  Con¬ 
servation  Service  titled  "Streambank  Erosion  Control  on  the  Winooski 
River,  Vermont"  was  the  only  document  on  the  demonstration  projects. 

Based  on  interviews  with  two  nearby  landowners  who  remember  the  original 
construction,  the  upstream  and  downstream  sites  consisted  of  stone-filled 
log  cribbing  and  hand-placed  riprap.  The  construction  of  the  two 
projects  was  accomplished  around  the  late  1930's. 

8.  Basis  for  Design.  Prior  to  1927,  streambank  erosion  caused  little 
damage.  The  valley  farmers  were  able  to  control  erosion  with  homemade 
structures  such  as  patching  small  eroded  areas  with  stones  and  granite 
blocks,  and  removal  of  lodged  trees  to  prevent  stream  turbulence.  The 
1927  flood  of  record  caused  such  damages  to  the  streambanks  that  home¬ 
made  structures  were  no  longer  adequate.  Another  severe  flood  in  1936 
caused  additional  damages  in  the  valley.  At  the  request  of  local  peoples 
and  the  University  of  Vermont,  a  survey  was  conducted  by  the  Soil  Con¬ 
servation  Service.  A  plan  was  approved  giving  full  consideration  to  the 
soil  conservation  needs  of  the  entire  watershed  and  for  treating  all 
lands,  as  needed,  in  accordance  with  complete  farm  conservation  plans. 

9.  Construction  Details.  Funds  available  for  streambank  erosion  control 

were  limited.  There  was  no  prospect  of  obtaining  local.  State,  or 

Federal  funds  for  maintenance  of  structures  after  completion.  Therefore, 

all  measures  had  to  be  simple  in  design  and  easy  to  construct  in  order 
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to  be  maintained  by  the  local  fanners  with  materials  available  on  the 
farm.  Vith  these  limitations,  standard  types  of  permanent  structures 
could  not  be  built.  The  temporary  structure  was  designed  primarily  to 
protect  the  banks  until  vegetative  control  could  be  established.  Stone 
riprap  however,  was  used  to  permanently  protect  the  base  of  slopes.  The 
temporary  structure  used  for  both  the  upstream  and  downstream  sites 
under  consideration  is  a  stone-filled  log  crib  (plate  5).  Based  on 
available  information,  the  log  used  on  the  structure  must  be  12  inch 
minimum  in  diameter.  For  the  upstream  and  downstream  sites,  the  length 
of  the  cribbing  are  approximately  880  feet  to  150  feet,  respectively. 
Prior  to  1927,  grazing  and  trampling  by  farm  livestock  on  the  bank  re¬ 
sulted  in  a  depletion  of  vegetative  cover  and  loosening  of  the  soil.  In 
order  to  establish  a  plant  cover  for  erosion  control,  it  was  necessary 
to  exclude  farm  livestock.  This  was  done  by  fencing  off  the  bank  portion 
of  the  pasture  from  the  remainder  of  the  field. 

10.  Cost.  No  data  is  available  as  to  the  cost  of  the  structures. 

IV.  PERFORMANCE  OF  PROTECTION 

11.  Evaluation  of  Protection  Performance.  The  two  sites  on  the  Winooski 
River  were  monitored  in  October  1980.  From  the  field  review,  it  appears 
that  the  riprapping  was  the  most  effective  where  the  banks  were  subject 
to  undercutting.  The  materials  used  varied  from  "one-man"  to  larger 
size  stones  and  boulders.  The  only  thing  left  of  the  temporary  structure 
are  the  stones  remnant  of  the  log  crib.  As  shown  on  plates  6  and  7,  the 
stones  from  the  log  cribbing  have  settled  on  the  bank  and  along  with  the 
rlprapplng,  provided  an  excellent  blanket  against  scouring.  Based  on 
interviews  with  landowners  who  remember  the  original  construction,  ice 
took  out  the  stoplogs  and  the  logs  rotted  after  4  years.  What  remains 

is  quite  stable.  Fine  material  has  filled  the  voids  in  the  stones  and 

native  vegetation  provided  good  coverage  thus  creating  an  extremely 

stable  bank.  Photos  of  the  present  condition  are  shown  on  plates  8 

and  9. 

ITEM  27-1 
(Sheet  6  of  7) 


H-27-8 


12.  Reconstruction.  At  this  time,  there  seems  to  be  no  need  for  re¬ 
construction  of  the  two  sites.  Vegetation  has  grown  to  a  point  where 
adequate  protection  to  the  upper  portion  of  the  banks  is  provided. 

13.  Conclusion.  What  remains  of  these  structures  constructed  in  the 
late  1930's  has  proved  to  be  very  effective  for  erosion  control.  The 
intended  purpose  of  these  structures  was  to  provide  permanent  protection 
on  the  streambank  and  temporary  protection  for  banks  above  the  normal 
water  surface  to  allow  vegetation  to  grow. 
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Winooski  River  near  Essex  Junction,  Vt 


location. — Lat  44°28'40",  long  73*08'20",  on  right  bank  half  a  mile  downstream 
from  Muddy  Brook  and  2  miles  southwest  of  Essex  Junction,  Chittenden 
County. 


— 1,044  sq  mi. 


Gage.— Recording.  Altitude  of  gage  is  185  ft  (from  topographic  map) . 


Stage-discharge  relation. — Defined  by  current-water  measurements  below  27,000 
cfs  and  extended  above  on  basis  of  indirect  measurements  at  32,6000, 
45,300,  and  113,000  cfs. 


Remarks. — Flow  regulated  by  power  plants  above  station,  by  Peacham  Pond  and 
Mollys  Falls  Reservoir,  by  Waterbury  Reservoir  since  1937,  and  by  East 
Barre  and  Wrightsville  Detention  Reservoirs  since  1935.  Base  for 
partial-duration  series,  12,500  cfs. 


Peak  stages  and  discharges 


Gage  Gage 


Water 

Date 

height 

Discharge  Water 

Date 

height 

Discharge 

year 

(feet) 

(cfs) 

year 

(feet) 

cfs 

Nov.  4, 

1957  50 

■ikWiTiTiM 

1937 

Apr.  7, 

1937 

ll.lO 

18,200 

May  16, 

1937 

15.07 

26,400 

1929 

Mar.  17, 

1929 

11.64 

19,300 

Mar.  23, 

1929 

9.90 

15,500 

1938 

Mar.  24, 

1938 

12.53 

20,000 

Apr.  6, 

1929 

9.80 

15,300 

Sept.  22, 

,  1938 

18.72 

34,300 

Apr.  27, 

1929 

8.84 

12,700 

1939 

Dec.  7, 

1938 

10.06 

16,200 

1930 

Jan.  9, 

1930 

12.60 

21,300 

Apr.  20, 

1939 

11.07 

18,200 

Mar.  27, 

1930 

8.78 

12,700 

Apr.  23, 

1939 

11.00 

18,000 

Apr.  8, 

1930 

10.52 

17,200 

Apr.  27, 

1939 

8.79 

0,600 

1931 

Apr.  11, 

1931 

13.22 

22,600 

1940 

Apr.  13, 

1940 

8.30 

12,700 

1932 

Apr.  9, 

1932 

10.49 

16,900 

May  .% 

1940 

13,38 

22,800 

Apr.  13, 

1932 

13.68 

23,600 

May  29, 

5  940 

s.ii 

12,700 

1933 

Oct.  7, 

1932 

8.83 

13,600 

1941 

Dec.  30, 

1940 

11.82 

Nov.  20, 

1932 

13.42 

22,900 

Apr.  14, 

1941 

7.90 

11,900 

Apr.  8, 

1933 

11.97 

20,000 

1?42 

Apr.  16, 

1942 

13.15 

22,400 

May  4, 

1933 

8.40 

12,900 

June  15, 

1942 

8.50 

13,100 

1934 

Mar.  28, 

1934 

11.65 

14,000 

1943 

May  12, 

1943 

8.35 

12,900 

Apr.  3, 

1934 

11.70 

19,400 

Apr.  13, 

1934 

17.32 

31,600 

1944 

Nov.  9, 

1943 

11.00 

18,000 

Apr.  17, 

1934 

11.00 

18,000 

Apr.  11, 

1944 

10.78 

17,600 

1935 

Jan.  10, 

1935 

16.% 

30,900 

1945 

Mar'.  18, 

1945 

9.50 

13,500 

May  14, 

1945 

8.22 

12,500 

1936 

Mar.  13, 

1936 

16.10 

28,500 

Mar.  19, 

1936 

23.54 

45,300 

1946 

Oct.  2, 

1945 

11.11 

18,200 

Mar.  22, 

1936 

12.57 

21,200 

Mar.  10, 

1946 

12.80 

21 ,600 

Apr.  7, 

1936 

9.32 

14,600 

Mar.  15, 

1946 

12.30 

18,600 
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Peak  stages  and  discharges 


Water 

year 

Date 

Gage 

height  Discharge 
(feet)  (cfs) 

Water 

year 

Gage 

Date  height  Discharge 

(feet)  cfs 

1947 

Mar.  26,  1947 

§759 

13,200 

1955 

Apr. 

3,  1959 

12.98 

19,000 

Apr.  7,  1947 

8.75 

13,500 

Apr. 

7,  1959 

8.06 

13,000 

Apr.  12,  1947 

12.44 

20,900 

May  30 ,  1 947 

10.50 

17,000 

1960 

Nov. 

28,  1959 

14.00 

24,100 

June  4,  1947 

16.27 

28,900 

Apr. 

1,  1960 

11.71 

19,400 

Apr. 

5,  1960 

10.98 

18,000 

1948 

Mar.  22,  1948 

10.08 

16,200 

Mar.  28,  1948 

8.30 

12,700 

1961 

Apr. 

23,  1961 

8.52 

12,800 

1949 

Dec.  31,  1948 

16.09 

28,500 

May 

10,  1961 

8.39 

12,600 

1950 

Apr.  5,  1950 

10.28 

16,600 

1962 

Mar. 

31,  1962 

10.66 

16,800 

Apr.  21,  1950 

8.40 

12,900 

Apr. 

8,  1962 

11.83 

19,200 

1951 

Dec.  5,  1950 

11.17 

18,300 

1963 

Apr. 

4,  1963 

10.28 

16,100 

1951 

Mar.  31,  1951 

8.86 

13,800 

Apr.  26,  1951 

9.36 

14,700 

1964 

Mar. 

6,  1964 

14.68 

17,500 

1952 

Apr.  6,  1952 

11.43 

19,500 

1965 

Mar. 

9,  1965 

5.49 

5,580 

June  2,  1952 

14.16 

24,900 

1966 

Mar. 

25,  1966 

8.03 

10,300 

1953 

Dec.  12,  1952 

8.71 

14,000 

1967 

Apr. 

3,  1967 

12.60 

18,700 

Mar.  25,  1953 

11.80 

19,600 

Mar.  27,  1953 

11.58 

19,200 

1968 

Mar. 

22,  1968 

14.23 

19,600 

Apr.  27,  1953 

8.65 

13,900 

1969 

Apr. 

19,  1968 

13.68 

20,900 

1954 

Apr.  9,  1954 

9.09 

14,600 

Apr.  12,  1954 

8.02 

13,000 

1970 

Apr. 

25,  1970 

13.52 

20,500 

1955 

Apr.  7,  1955 

8.75 

14,100 

1971 

May 

4,  1971 

13.62 

20,700 

Apr.  12,  1955 

7.89 

12,800 

Apr.  15,  1955 

9.36 

15,100 

1972 

May 

5,  1972 

16.87 

27,400 

Apr.  10,  1955 

9.01 

14,500 

1973 

July 

1,  1973 

17.47 

28,700 

1956 

Apr.  17,  1956 

8.03 

13,000 

Dec. 

22,  1973 

14.77 

23,000 

Apr.  30,  1956 

8.49 

13,400 

May  28,  1956 

9.85 

15,900 

1975 

Apr. 

20,  1975 

14.35 

22,200 

1957 

Jan.  23,  1957 

10.60 

11,400 

1976 

Apr. 

2,  1976 

17.09 

27,900 

1958 

Dec.  21,  1957 

12.08 

20,200 

1977 

Mar. 

14,  1977 

19.06 

32,000 

Apr.  19,  1958 

11.33 

18,700 

Oct. 

17,  1977 

14.06 

21,600 

Apr.  22,  1958 

13.03 

22,100 

1978 

Jan. 

10,  1978 

13.17 

19,800 

1979 

Mar. 

6,  1979 

15.71 

24,800 
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TYPICAL  DETAIL  OF  STONE-FILLED  LOG  CRIB 
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TYPICAL  SECTIONS  DOWNSTREAM  SITE 
SURVEYED  10/8/80 


TYPICAL  SECTIONS  UPSTREAM  SITE 
SURVEYED  10/8/80 
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ST  MARY’S  RIVER 
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Stream  bank  Erosion  Control  Evaluation  and  Demonstration  Act  of  1974 
Section  32  Program  -  Work  Unit  2 

EVALUATION  OF  EXISTING  BANK  PROTECTION  WORKS 

(1)  Location 

Stream  St.  Marys  River _  River  Mile  3  Side  Right 

Local  Vicinity  Rotary  Island _  Lat N46°29'  Long  W84°20' 

At/Nr  City  Sault  Ste,  Marie  Countv  Chippewa  State  MT  Cong  Dist  1 1 

CE  Office  Symbol  NCE _  Responsible  Agency  Detroit  District,  C.O.E. 

Site  Map  Sources  USGS  Sault  Ste.  Marie  East  7.5'  quandrangle _ 

Land  Use  _ Recreational  park  facility _ 


(2)  Hydrology  at  or  Near  Site 

Stage  Range  578.77  to  582.4  ft:  Period  of  Record  19  68  to  19  80 

Discharge  Rangel <000  to  118.000  cfs;  Velocity  Range  1-5  to _ fps 

Sediment  Range  to _ z _ tpd;  Period  of  Record  in  —  to  19 —  . 

Bank-full  Stage  582.  A  ft:  Flow  118. 000  Hs-  Average  Recurrence  Interval _ yr 

9  n 

Bank-full  Flow  Velocity:  Average _  *  fps;  Near  Bank _ fps 

Comments  Discharge  controlled  bv  Compensating  Works,  how  Mater  rtat-nm  at 
Mission  Point  is  577.6  ft  IGLD  (1955^. _ 

(3)  Geology  and  Soil  Properties 

Bank  (USCS)  Silt  loam _ Bed  (USCS)  Silt  loam _ 

Data  So.. roes  Visual  observation  26  Sept  1980 _ 


Groundwater  Bank  Seepage  None 


Overbank  Drainage  Not  significant  as  regards  erosion _ 

Comments  The  bite  is  relatively  flat,  low-lying  and  vegetated  to  the  bank 


There  is  a  1  to  2  foot  high  scarp  at  the  banks,  between  the  bank  and  the 
which  prnhahly  formed  due  to  pre-protection  erosion,  but  is  now  _ 


riprap. 


stabilized  with  grass.  (4)  Construction  of  Protection 
Meed  for  Protection  Recreational  island  subjected  to  high  waves  due  to  wind 


Erosion  Causative  Aaents  Wave  action 

.  as  stated  above _ 

Dlacement  of  limestone  riDrap. 

General  Desian  Riorao  revetment. 

500  cubic  yards  of  blasted  limestone.  No 

other  design  data  available. 

Project  Length  495 _ ft;  Construction  Cost  $  ^  »00Q _ Mo/Yr  Completed  ^^4 

H-28-1 
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Repairs  and  Costs  (Item,  Cost,  Data)  None 


Comments:  No  repairs  have  been  necessary  nor  are  repairs  necessary  now. 


(6)  Performance  Observations  and  Summary 


Monitoring  Program  Visual  observations  and  photographs  _ 


Documentation  Sources  Photographs,  1975,  1980. 


Project  Effect  on  Stream  Regime  Insignificant 


Project  Effect  on  Environment  Insignificant _ 


Successful  Aspects  Prevents  or  retards  streambank  erosion  due  to  ship  and 
wind  waves. 


Unsuccessful  Aspects  None _ 


General  Evaluation  Appears  to  be  little  change  since  installation;  project 


Recommendations 


necessary.  Other  eroding  areas  in  the  vicinity 


benefit  from  similar  projects. 


(7)  Additional  Information,  Comments,  and  Summa 


Map  No. 


28-1  Project  summary  &  location 


28-2  Project  photograph 
28-3  Project  photograph 
28-4  Project  photographs 
28-5  Project  photographs 


•  • 


H-28-2 


MISSION  POINT  SITE 


The  site  is  located  on  the  St.  Marys  River  approximately  3  miles  downstream 
from  the  Sault  Ste.  Marie  Compensating  Works,  which  controls  flow  past  the  site. 
In  1974,  limestone  riprap  was  placed  along  the  bank  at  Rotary  Island  Park, 
which  is  subjected  to  high  waves  generated  by  wind  and  by  commercial  vessels. 

The  protection  has  performed  very  satisif actor ily .  The  riprap  is  stable  and 
bank  erosion  is  negligible.  Nearby  unprotected  areas  continue  to  erode.  No 
repair  or  maintenance  is  necessary,  but  periodic  monitoring,  including 
photographs  and  visual  observations,  should  be  continued. 

*The  site  was  observed  on  relatively  windy  days  and  during  ship  passage.  Ship 
waves  appeared  to  be  1/2  foot  or  less  in  height,  which  can  be  considered  a 
typical  value  since  the  speed  of  commercial  vessels  in  the  channel  is 
regulated  by  the  U.S.  Coast  Guard.  Vessels  and  other  craft  violating 
regulations  could  cause  larger  waves  which  erode  the  banks.  Observed  waves  did 
not  come  within  2  to  3  feet  of  the  bank.  The  toe  of  the  bank  is  vegetated. 

River  stage  on  26  September  1980  was  about  580.4  feet  IGLD  (1955).  The  bank 
immediately  downstream  of  the  protected  area  is  eroding. 

Any  settling  of  the  revetment  should  be  complete  now.  Slope  stability  is  not 
a  problem,  since  the  riprap  slope  is  gentle.  Some  of  the  finer  gravel 
included  with  the  riprap  may  occasionally  wash  away,  but,  overall,  erosion  of 
the  revetment  is  insignificant. 


ITEM  28-1 


Aerial  photo  of  St.  Marys  Project  (27  June  1978) 


St.  Marys  River  Project,  4  years  after  construction,  27  June  1978 


Closeup  view  of  riprap  material  -  1980 
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Streambank  Erosion  Control  Evaluation  and  Demonstration  Act  of  1974 
Section  32  Program  -  Work  Unit  2 

EVALUATION  OF  EXISTING  BANK  PROTECTION  WORKS 


(1)  Location 


Stream  Illinois  River 


144.2  to 
River  Mile  145.4  Side  Right 


Local  Vicinity  Banner  Levee  near  Peoria,  Ill.  LatN  40°  31'Lono  W  89°  46' _ 

At/Nr  City  Kingston  Mines _  Countv  Peoria  State  IL  Cong  Dist  18 

CE  Office  Symbol  NCR _ Responsible  Agency  Rock  Island  District.  Corps 

Site  Map  Sources _ 


of  Engineers 


Land  Use  Information  Sources 


(2)  Hydrology  at  or  Near  Site 

Stage  Range  1.7  to  .26 , 02  ft:  Period  of  Record  19  39  to  19  81 

Discharge  Ranged _ ILLS  tn83,100  cfs;  Velocity  Range  0.6  to  3.54  fps 

Sediment  Range _ to _ tpd;  Period  of  Record  19 _ to  19 _ 

Bank-full  Stage  20.0  ft;  Flow48.390  cfs;  Average  Recurrence  Interval  2.8  yr 

Bank-full  Flow  Velocity:  Average _ fps;  Near  Bank _ fps 

Comments _ 


(3)  Geology  and  Soil  Propartlaa 

Bank  (USCS)  Clay _ Bed  (USCS)  Silt  and  sand 

Data  Sources  Visual  and  levee  design _ 

Groundwater  Bank  Seepage  None  observed  _ 

Overbank  Drainage  Insignificant  -  from  top  of  levee  only _ 

Comments _ 


(4)  Conduction  of  Protection 

Need  for  Protection  The  revetment  protects  approx.  400  acres  of  agricultural 
land  behind  the  levee  and  a  Farm  Supply  Company  tank  farm. _ 

Erosion  Causative  Agents  Wave  damages  were  caused  by  high  winds  and  increase 
in  size  and  number  of  barges  and  tows. _ 

Protection  Techniques  Bank  replacement,  bedding  and  riprap. _ 

General  Design  The  damaged  levee  was  repaired  by  placing  new  compacted  fill 
material,  bedding,  and  riprap  Qn  the  prepared,  sloped  earth  founda- 
Pro^ec^'engl)?  t(ff  'c^>nsfruct?<fn*  Cost  $  188  k _  Mo/Yr  Completed  1976 


(S)  Maintenance 

Experienced  Flows  (Stage,  cfs.  Date)  Top  of  riprap.  25.22  feet;  72.300  cfs: 
24  March  1980. 


\ 


Repairs  and  Costs  (Item,  Cost,  Data)  None 


! 

P 


Comments:  The  levee  slope  and  riprap  are  in  good  condition.  There  are  no 

indications  that  maintenance  work  will  be  required  in  the  foreseeable 
future. 

(6)  Performance  Observations  and  Summary 

Monitoring  Program  Visual  site  observation  and  photographs _ 

Documentation  Sources  Photos  -  1976,  1980 _ 

Project  Effect  on  Stream  Regime  Negligible _ 


Project  Effect  on  Environment _ Negligible 


Successful  Aspects  Protection  has  been  effective 


h  Unsuccessful  Aspects  None  observed 


General  Evaluation  Project  looks  good 


Recommendations  Similar  protection  recommended  for  other  sites  with  wind 
and  navigation  wave  damage. 


(7)  Additional  Information,  Comments,  and  Summary 

Map  No.  29.  The  bank  at  river's  edge  is  on  a  flatter  slope  than  the  rip¬ 
rap  and  is  armored  with  coarse  gravel  to  small  cobbles,  and  covered  with 

silt.  There  has  been  no  regrowth  of  woody  vegetation  on  the  bank.  There 

is  a  barge  docking  facility  for  petroleum  products  or  liquid  farm 

chemicals  at  the  site. _ _ _ _ _ _ 

Attached  Items. 

29  -  1  -  Project  plan  and  general  location 
29  -  2  -  Typical  cross  section 

29  -  3  &  4  -  Photos:  before  construction;  after  construction;  after 
substantial  flow. 
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PROJECT  PLAN  AND  LOCATION 


BANNER  SPECIAL  DRAINAGE 
8  LEVEE  DISTRICT 

ILLINOIS  RIVER 


ELEV  VARI 


JUNE  1976-  LOCKING  DOWNSTREAM.  PHOTO  SHOWS 
SEVERE  WAVE  WASH  AND  SCOUR 
DAMAGES  TO  EXISTING  LEVEE. 


PHOTOGRAPH  BEFORE 
CONSTRUCTION 


BANNER  SPECIAL 
DRAINAGE  AND 
'  LEyEE  DISTRICT 

I LLINOI  STIVER 


ITEM  29-3 
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SEP.  1976  -  LOOKING  UPSTREAM  IMMEDIATELY  AFTER 
LEVEE  REPAIR. 


OCT.  1980-  LOOKING  DOWNSTREAM  POST 

CONSTRUCTION.  PHOTO  SHOWS 
LEVEE  SLOPE  AND  RIPRAP 

ARE  IN  GOOD  CONDITION.  post  construction 

PHOTOGRAPHS 

BANNER  SPECIAL 
DRAINAGE  AND 
LEVEE  DISTRICT 


ILLINOIS  RIVER 


BUREAU  CREEK 
BUREAU  COUNTY,  ILLINOIS 


Stream  bank  Erosion  Control  Evaluation  and  Demonstration  Act  of  1974 
Section  32  Program  -  Work  Unit  2 


EVALUATION  OF  EXISTING  BANK  PROTECTION  WORKS 

(1)  Location 

Stream  West  Bureau  Creek _  River  Mile _ Side _ Left 

Local  Vicinity  Near  I&M  Canal.  Locks  10&13.  IL  LatN41o20’  Long  _W80^_32J _ 

At/Nr  City  Tiskilwa _  County  Bureau  state  IL  Cong  Dist  18 

CE  Office  Symbol  NCR. _  Responsible  Agency  Rock  Island  District.  COE 

Site  Map  Sources _ 

Land  Use  Information  Sources _  _ 


(2)  Hydrology  at  or  Near  Site 

Stage  Range  3.9  to  12.3  ft.  Period  of  Record  19  36  tn  19  81 

Discharge  Range  200  _  in  10.000  rfs  Velocity  Range  Q  to  10  fps 

Sediment  Range _ to _ tpd;  Period  of  Record  19 _ to  19 _ 

Bank-full  Stage _ ft;  Flow _ cfs;  Average  Recurrence  Interval _ yr 

Bank-full  Flow  Velocity;  Average _ fps;  Near  Bank _ fps 

Comments  Bed  gradient  yO'Vmile _ 


(3)  Geology  and  SoH  Properties 

Bank  fUSCSI  Clay  borrow _ .  Bed  (USCS) _ 

Data  Sources _ 

Groundwater  Bank  Seepage  Minor  or  none;  assumed  not  to  be  a  major  contributor 
to  bank  failure 

Overbank  Drainage  Kinorr  unless  the  canal  bank  fails. _ 

Comments  _ _ _ _ 


(4)  Construction  ot  Protection 

Need  for  Protection  See  Attached  Item  30-1* _ 


Erosion  Causative  Agents  Spring  flooding.  The  failed  bank  is  on  the  outside 

of  a  curve  in  Bureau  Creek. _ 

’  •  Protection  Techniques  Rebuilt  bank  and  installed  steel  jacks. _  • 

[  General  Design  30  steel  jacks  at  10'  spacing  in  3  rows  15*  apart. _ 

f  ■ 

i  _ _ _ 

Project  Length _ ft;  Construction  Cost  $  7,000 _ Mo/Yr  Completed  ^un  ^ 


(S)  Maintenance 

Experienced  Flows  (Stage,  cfs,  Date)  9.80  ft;  3,450  cfs;  20  March  1979 


Repairs  and  Costs  (Item,  Cost,  Data)  No  repairs  to  the  system  were  required  or 
made  while  the  project  was  still  a  Corps  of  Engineers  responsibility. 


Comments:  The  I&M  Canal  project  has  been  turned  over  to  the  State  of 
Illinois _ 

(6)  Performance  Observations  and  Summary 

Monitoring  Program  One  yearly  inspection _ 

Documentation  Sources  Photos _ 

Project  Effect  on  Stream  Regime  Minor _ 


Project  Effect  on  Environment  Unknown 


Successful  Aspects  The  very  upstream  end  of  the  jack  system  has  an  established 

woody  growth  and  the  bank  is  stable.  This  may  be  partly  due  to  two  old 

car  bodies .  "  ’ 

Unsuccessful  Aspects  The  bank  has  failed  in  the  middle  and  downstream  portion 

of  the  project.  Erosion  of  the  bank  extends  downstream  past  the  end  of 

General ^ivafcfalion  See  Attached  Tfe™  30-1  ** _ 


Recommendations  This  site  is  not  under  the  control  of  the  COE  and  no 
repair  work  or  maintenance  work  is  anticipated  by  the  Corns. _ 

(7)  Additional  Information,  Comments,  and  Summary 

Map  No.  30.  See  Attached  Item  30-1*** _ 


•  ’ 


Attached  It ems : _ ___  _ 

30-1  Project  summary  .  ,  ,  ,  ,  „ 

'in-?  Prn]ppt-  Inrarfnn _ 30-b Proiect  photographs  LuilL  lu 

30-3  Project  plan  30-7  Project  photographs  Lock  10 

30-4  Project  photographs  Lock  13 

30-5 


H-30-2 
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Bureau  Creek,  Bureau  County,  Illinois 


Steel  jacks  were  placed  at  two  locations  on  Bureau  Creek  in  late  1973 
and  early  1974.  At  one  location  (vicinity  Lock  No.  10,  I§M  Canal),  where 
two  rows  containing  133  jacks  were  installed,  a  subsequent  location 
modification  was  necessary.  At  the  other  location  (vicinity  Lock  13  I&M 
Canal),  where  3  rows  of  30  jacks  were  installed,  no  modification  was 
necessary.  The  jacks  were  effectively  turning  the  flow  and  protecting  the 
bank  at  the  upstream  end  of  the  jack  system  with  woody  growth  being  established 
on  the  stable  bank.  The  downstream  end  of  the  jack  field  has  drifted  out 
into  the  stream.  Bank  failure  requiring  some  maintainence  has  occurred 
downstream  past  the  end  of  the  jack  system. 


*The  I&M  Canal  and  Bureau  Creek  are  adjacent  to  each  other  at  this  location. 

The  I&M  Canal  bottom  is  higher  than  the  bottom  elevation  of  the  creek. 

During  the  spring  flood  of  1974,  the  bank  between  the  canal  and  creek  failed. 
This  caused  the  canal  water  to  flow  into  Bureau  Creek. 

**The  jacks  are  in  place  on  the  upstream  end  of  this  site.  They  are  collecting 
some  trash  and  sediment,  and  there  is  a  woody  growth  coming  up  in  the  upstream 
end  of  the  field.  In  the  middle  part  of  the  jack  field.  Bureau  Creek  is  now 
flowing  on  both  sides  of  the  jacks.  These  jacks  are  collecting  brush  and 
dead  trees,  and  low  flows  would  not  signif icantly  overtop  them.  The  down¬ 
stream  end  of  the  jack  field  has  drifted  out  into  the  stream.  It  is  sub¬ 
merged  by  low  flows.  The  sloped  bank  behind  the  jack  system  at  the  down¬ 
stream  end  has  failed  and  parts  of  the  baTnk  are  now  vertical.  The  bank 
failure  has  extended  downstream  past  the  end  of  the  jack  system.  There  is 
no  evidence  that  trees  were  growing  on'  the  failed  portion  of  the  repaired 
bank. 

***  The  design  philosophy  was  to  redirect  Bureau  Creek  with  the  jack  system. 

The  upstream  end  appears  to  be  effective  in  turning  the  stream;  however, 
it  appears  that  the  jack  system  should  have  been  extended  farther  downstream. 
The  bank  failure  appears  to  be  occurring  in  the  middle  and  downstream  por¬ 
tion  of  the  jack  system.  Some  consideration  should  be  given  to  planting 
an  appropriate  tree  seedling  in  the  jack  field  as  a  part  of  construction. 


ITEM  30-1 


BUREAU  CREEK 
NEAR 

ILLINOIS  AND  MISSISSIPPI 
CANAL,  LOCK  13 
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OCT.  1980-  LOOKING  UPSTREAM,  PHOTO  SHOWS 
MIDDLE1  AND  DOWNSTREAM2  SECTIONS  OF  THE 
JACK  FIELD  HAS  DRIFTED  OUT  INTO  STREAM. 


BUREAU  CREEK 
NEAR 

ILLINOIS  AND  MISSISSIPPI 
CANAL,  LOCK  13 
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OCT.  I960-  LOOKING  UPSTREAM,  PHOTO  SHOWS 

MIDDLE1  AND  DOWNSTREAM2  SECTIONS 
OF  THE  JACK  FIELD  HAS  DRIFTED  OUT 
INTO  STREAM. 


IOWA  RIVER 
LOUISA  COUNTY,  IOWA 
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Streambank  Erosion  Control  Evaluation  and  Demonstration  Act  of  1974 
Section  32  Program  -  Work  Unit  2 

EVALUATION  OF  EXISTING  BANK  PROTECTION  WORKS 

(1)  Location 

Stream  Iowa  River _  River  Mile  33.5  Side  Left _ 

Local  Vicinity  Southeast  Iowa _  LatN41°10l  Long  ugi0??' 

At/Nr  City  Columbus  Junction  County  Louisa  State  TA  Cong  Dist  1 
CE  Office  Symbol  NCRED-PB-SS  Responsible  Agency  Rock  Island  District.  COF. 

Site  Map  Sources _ _ 

Land  Use  Information  Sources _ _ _ _ 


"  • 


"  • 


[1 


(2)  Hydrology  at  or  Near  Site 

Stage  Range  2 . 8  to  18.97  ft.  Period  of  Record  19  56  to  19_B1- 

No  info 

Discharge  Range  69  to  35.700  cfs;  Velocity  Rangeavail-  to _ fps 

cibl.6 

Sediment  Range  *0.9  to  177.00Qpri;  Period  of  Record  19 _ to  19 _ 

Bank-full  Stage  15.0  ft-  Flow  lA.OOOnfs  Average  Recurrence  Interval  5.1  yr 

Bank-full  Flow  Velocity:  Average _ fps;  Near  Bank _ fps 

Comments  *Sediment  concentrations  of  2  mg/1  to  7.800  mg/1  were  recorded  at  Iowa 
_ _ _ 

(3)  Geology  and  Soil  Properties 

Bank  (USCS)  Mixed  alluvium _ Bed  flJBCSl  Same  ac  hanlre - 

Data  Sources _ . _ — 

Groundwater  Bank  Seepage  None  nhsprvprf - 

Overbank  Drainage  Minor  _ _ _ _ _ 

Comments _ _ _ 


(4)  Construction  of  Protection 

Need  for  Protection  To  protect  a  pipeline  on  the  Tnwa  r-iverhank  from  eatpoaura  due 

to  bank  erosion _ _ _ 

Erosion  Causative  Agents  Pipeline  construction. _ The,  jetties  were  placed  mnrnrrent 

with  the  pipeline  to  prevent  bank  failure  in  the  disturbed  area. _ 

Protection  Techniques  Seven  permeable  timber  jetties  on  50'  renters - 

General  Design  The  jetties  were  designed  and  constructed  bv  private  Interests 


(pipeline  company). 
Project  Length  300  ft; 


Construction  Cost  $. 


Not  available 
_ Mo/Yr  Completed . 


1976 


H-31-1 


(5)  Maintenance 

Experienced  Flows  (Stage,  cfs,  Date)  17.01;  22.200  cfs:  20  March  1979 


j 


Repairs  and  Costs  (Item,  Cost,  Data)  In  Mav  76  about  20  to  30  ft.  of  the  hank 
between  the  land  side  of  the  iettv  and  the  riverbank  was  eroded.  Th<> 
repairs  amounted  to  adding  another  panel  to  the  iettv.  Maintenance  is 
the  responsibility  of  private  interests  (pipelines  company). _ 


Comments: 


(6)  Performance  Observations  and  Summary 

Monitoring  Program  Yearly  visual  Inspection _ 

Documentation  Sources  District  Section  32  photo  files 
Project  Effect  on  Stream  Regime  Minor _ 

Project  Effect  on  Environment  Negligible. _ 


Successful  Aspects  To  date  the  bank  has  not  been  protected  from  erosion. _ 

Some  bank  buildup  was  observed. _ _ 

Unsuccessful  Aspects  The  river  is  changing  its  angle  of  attack  on  rhe  jet-Mos 

and  appears  to  be  eroding  awav  the  built  up  material. _ 

General  Evaluation  Protection  has  not  been  effective. _ As  the  thalwag  mares  the 

effectiveness  of  the  protection  changes. _ 


Recommendations  Should  not  attempt  to  protect  highly  erodible  non- 
cohesive  banks  with  permeable  timber  jetties. 


(7)  Additional  Information,  Comments,  and  Summary 

Map  Mo.  31.  See  Plate  4  for  Project-  Srnnmary _ 

Attached  Items. 

31  -  1  -  Project  Location _ 

31  -  2  -  Project  Plan _ 

31  -  3  -  1976  Photographs 

31  -  4  -  Project  Summary  and  1979  Photograph 
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SCALES 


1000  0  2000  4000  6000  FT 


PROJECT  LOCATION 

IOWA  RIVER  NORTH  OF  COLUMBUS  JUNCTION,  IA. 

ITEM  31-1 


H-31-3 


PROJECT  PLAN 

IOWA  RIVER  NORTH  OF  COLUMBUS  JUNCTION.  IA. 

ITEM  31-2 


H-31-A 


May  1976  -  Looking  downstream  at  timbers  during  repairs. 
Photo  shows  erosion^  and  placement  of  additional  panel^ 


1976  PHOTOGRAPHS 

IOWA  RIVER  NORTH  OF  COLUMBUS  JUNCTION,  IA. 


ITEM  31-3 


H-31-5 


In  1973,  the  National  Gas  Pipeline  Co.  of  America  (NGPCA) 
constructed  a  pipeline  across  the  Iowa  River.  The  disturbed  bank 
was  filled  with  sand  taken  from  a  sandy  island  on  the  Iowa  River 
and  seeded  with  rye  grass  in  1974;  however,  the  attempt  at  bank 
stabilization  was  unsuccessful.  Permeable  timber  jetties  were 
installed  in  1975.  In  May  1976,  about  20  to  30  ft  of  bank  be¬ 
tween  the  landward  end  of  the  jetty  system  and  the  riverbank 
was  eroded,  so  additional  panels  were  placed  landward  of  the 
system.  At  the  time  of  the  May  1977  inspection,  the  system  had 
not  failed;  however,  by  late  1979,  when  more  caving  had  occurred, 
the  decision  was  made  to  remove  the  jetties  and  revet  the  bank 

with  stone  riprap. 


PROJECT  SUMMARY 

1979  Photograph  -  North  of  Columbus  Junction,  la. 

ITEM  31-4 
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MINNESOTA  RIVER 
SAVAGE,  MINNESOTA 


Streambank  Erosion  Control  Evaluation  and  Demonstration  Act  of  1974 
Section  32  Program  -  Work  Unit  2 

EVALUATION  OF  EXISTING  BANK  PROTECTION  WORKS 

(1)  Location 

Stream  Minnesota  River _  River  Mile  13.4  Side  Right _ 

Local  Vicinity  South-central  Minnesota _  Lat  N44°45 1  Long  W  93°20’ _ 

At/Nr  City  Savage _  County  Scott  State  MN  Cong  Dist _ 

CE  Office  Symbol _ NCS _  Responsible  Agency  St.  Paul  District,  Corps  of 

""  Engineers 

Site  Map  Sources _ 

Land  Use  Information  Sources _ _  _  _ 


(2)  Hydrology  at  or  Near  Site 

Stage  Range  687  ■  2  to  719.5  ft:  Period  of  Record  1934  to  19  78 

Discharge  Range _ 79  in  117 .000  rfs  Velocity  Range  0.03  to  5.2  fps 

Sediment  Range  137  tn  11.200  tpp  Period  of  Record  19  77-  to  iq  78 

Bank-full  Stage  700.0  ft;  Flow  7 , 000  rfs:  Average  Recurrence  Interval  2  yr 
Bank-full  Flow  Velocity.  Average _ Ltl _ fps;  Near  Bank  . 1 . 8__  fps 

Comments  On  bend _ 


(3)  Geology  and  Soil  Properties 

Bank  Miscsi  Clay  with  silt  &  fine  sand  Reri  rnsr.Ri  Same  as  banks _ 

Data  Sources  Visual _ 

Groundwater  Bank  Seepage  Fairly  heavy  between  water  surface  and  3  ft _ 

above  water  surface 

Overbank  Drainage  Minor _ 

Comments  Banks  consist  of  weak  deposits  with  occasional  layers  and  seams 
of  soils  with  differing  strengths  and  highly  varying  permeabilities. 

(4)  Construction  of  Protection 

Need  for  Protection  To  protect  bank  from  erosion  by  high-velocity  flows _ 

during  flood  stage  and  conditions  created  by  passing  tows. _ 

Erosion  Causative  Agents  The  prime  agent  appears  to  be  velocity  and/or  turbu¬ 
lence  caused  by  towboats  in  a  rather  narrow  channel.  Prop  wash  appears  to 
have  onlv  a  minor  effect.  ,  ,  ,  _  , 

Protection  Techniques  Shaping  of  banks  and  placement  ot  stone. _ 

General  Design  See  Attached  Item  32-1* _ _ _ 


2 

Project  Length  1 . 305  ft;  Construction  Cost  $  40/100f  t  Mo/Yr  Completed  Z 


i 


i 


(5)  Maintenance 

Experienced  Flows  (Stage,  cfs,  Patel  717.1  (1912  adj.);  84,600,  14  Apr  1969 


Repairs  and  Costs  (Item,  Cost,  Data)  None 


Comments: 


(6)  Performance  Obxrvatlone  and  Summary 

Monitoring  Program  Visual  site  observation  and  photographs _ 

Documentation  Sources  Photos,  1966,  1967,  1968,  1969,  1971,  1979 
Project  Effect  on  Stream  Regime  Negligible _ 


Project  Effect  on  Environment  Negligible 


. 


•  ' 


! 


* 


Successful  Aspects  Has  held  toe  of  bank  from  eroding  and  prevented  major  slough¬ 
ing.  Permitted  the  upper  bank  to  become  vegetated.  Prevented  stream  from 
Uns^icces'sfi^ ‘Aspects  Occasional  local  sloughing  near  and  slightly,  above  water¬ 
line.  Loss  of  some  protection  starting  above  1  foot  below  and  extending 
about  3  ft  above  waterline. 

General  Evaluation  See  attached  Item  32-1** _ 


Recommendations  No  work  is  required  at  this  time,  However,  the  site  should 
be  observed  carefully.  Future  work  may  consist  of  placing  more  stone  to 
about  2  feet  above  and  below  normal  pool  elevation.  _ 


(7)  Additional  Information,  Comment*,  and  Summary 

Map  No.  32.  See  Attached  Item  32-1*** _ 

Attached  Items: _ 

32-1  Project  summary  and  location 
_ 12=2 _ Project  plan  and  typical _ sect -I  on _ 

32-3  Project  photographs 

______  t; 


•  •  •  •  • 
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This  site  is  part  of  an  existing  navigation  project  on  the  Minnesota  River, 
as  shown  on  the  inclosed  map.  It  is  an  example  of  quarry-run  riprap  used  for 
slope  protection  on  shaped  banks  consisting  of  cohesive  subgrade  material.  The 
site  has  been  monitored  since  1966.  Continued  monitoring  of  the  site  helps  to 
evaluate  the  effectiveness  of  this  type  of  riprap  and  determine  the  advisability 
of  using  this  type  of  material  on  similar  projects. 

The  protection  is  generally  performing  satisfactorily.  Most  of  the 
exposed  riprap  has  been  covered  through  siltation  and  vegetation.  In  an  area 
where  the  armor  is  partially  breached,  failure  probably  results  from  a  washing 
action.  However,  excessive  erosion  is  not  occurring  and  immediate  repair  work 
does  not  appear  warranted. 


SCOTT  COUNTV 
DAKOTA  COUNTY* 


Figure  I.  Minnesota  River  at  Savage,  Minnesota. 
Source:  Navigation  maps  of  the  Minnesota  River 
provided  by  St.  Paul  District 
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*15-in  quarry-run  riprap  above  water  and  21-in  quarry-run  riprap  below 
water.  No  bedding  layer  was  used  and  the  quarry-run  rock  was  not  pro¬ 
cessed.  The  stone  was  to  be  well  graded  between  a  maximum  size  of  250 
pounds  and  not  more  than  3  percent  smaller  than  the  // 100  sieve. 

**Protection  has  been  effective.  Failure  probably  results  from  combina¬ 
tion  of  several  forces:  seepage,  frost  action,  and  weak  soil,  resulting 
in  minor  bank  instability.  This  results  in  a  breach  of  the  armor  and  is 
complicated  by  frequent  velocity  and  water-level  changes  caused  by  passing 
tows.  Approach  of  the  tows  forces  a  rise  in  the  water  surface.  As  the 
tows  pass,  the  water  level  drops,  causing  a  minor  sudden  drawdown.  This 
continual  action  prevents  buildup  of  silt  or  vegetation,  and  slowly  removes 
the  finer  material  from  the  rock  mass.  The  failure  has  not  affected  the 
ability  of  the  project  to  function  as  designed.  The  protection  is  pre¬ 
venting  erosion  at  the  toe.  If  erosion  occurred  at  the  toe,  the  bank  would 
fail  completely. 

***In  several  areas,  the  stone  is  completely  covered  with  silt  and  vegeta¬ 
tion.  Considerably  less  protection  was  used  on  this  project  than  is  re¬ 
quired  by  strict  compliance  with  guidelines.  Heavy  or  severe  snagging, 
clearing,  and  grubbing  of  the  unprotected  banks  was  not  done  (this  appears 
to  have  been  favorable).  The  root  systems  of  the  large  trees  are  limiting 
the  erosion  on  many  of  the  exposed  banks.  Areas  where  tree  growth  has 
been  removed  exhibit  considerably  more  erosion  than  adjacent  wooded  areas. 
Efforts  applied  by  the  adjacent  landowners  have  also  been  favorable. 

Through  placement  of  rubble  on  areas  where  erosion  has  started,  their  efforts 
have  prevented  further  damage  and  have  provided  a  basis  for  natural  silta- 
tion.  The  localized  failure  started  within  the  first  3  years  after  construc¬ 
tion,  but  the  protection  functioned  successfully  on  the  lower  and  upper  bank 
and  has  allowed  vegetation  to  become  reestablished.  As  long  as  the  protec¬ 
tion  stays  intact  at  the  toe,  the  lower  bank  should  remain  stable.  There 
will  be  some  erosion  and  sliding  of  the  upper  bank,  but  until  it  breaches 
the  landward  edge  of  the  protection,  there  should  be  no  need  to  repair. 

This  type  of  bank  protection  is  used  on  selected  banks  throughout  the 
14.7  mile  project,  and  the  overall  protection  is  performing  satisfactorily. 
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TYPICAL  SECTION 


PROJECT  PLAN 
AND  TYPICAL  SECTION 
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PHOTOGRAPHS 


Photo  1 

Unloading  of  first  bargeload  of  riprap.  Coarse  material 
is  on  the  outside  of  the  load  as  a  result  of  the  manner 
in  which  the  barge  was  loaded. 


Photo  2 

Taken  15  May  1967  from  upstream  end  of  riprap.  Shows  a 
fair  representation  of  the  test  section  after  completion 
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Photo  3 

Taken  10  August  1966  looking  downstream  from 
creek  inlet.  Shows  bank  protection  after 
completion.  The  1969  high  water  overtopped 
the  top  of  the  riprapped  bank  by  almost 
10  feet. 
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Photo  4 

Taken  26  September  1969  looking  downstream  from 
creek  inlet.  Bank  is  beginning  to  cave  at  the 
water  surface.  The  caving  is  probably  caused  by 
erosion  and  heavy  bank  seepage. 
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Photo  5 

Taken  28  June  1971  looking  downstream  from 
creek  inlet.  Water  surface  is  above  the 
caving  area  on  the  bank.  Indicates  no  sig¬ 
nificant  change  since  1969. 


Photo  6 

Taken  6  November  1979  downstream  of  creek  inlet 
looking  upstream.  Shows  caving  banks. 
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Photo  8 

Taken  27  July  1979  looking  upstream  from  creek 
inlet.  Shows  heavy  growth  of  vegetation  which 
has  become  established  because  placement  of 
rock  has  prevented  bank  failure. 
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Photo  10 

Taken  6  November  1979.  Upstream  end  of  protection. 
Shows  difference  between  protected  and  unprotected 
bank.  In  this  area,  displacement  of  water  by  tows 
and  river  currents  are  not  forced  directly  into  the 
bank. 
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Stream  bank  Erosion  Control  Evaluation  and  Demonstration  Act  ot  1974 
Section  32  Program  -  Work  Unit  2 

EVALUATION  OF  EXISTING  BANK  PROTECTION  WORKS 

(1)  Location 

Stream  Minnesota  River _  River  Mile  106.5  Side  Both _ 

Local  Vicinity  South-central  Minnesota _  LatN44O10'Q\'ona  W94o00'26" _ 

At/Nr  City  Mankato-North  Mankato  Countv  Blue  Earth-State  MN  Cong  Dist _ 

Nicolett 

CE  Office  Symbol  NCS  ED-HF  Responsible  Agency  St  .  Paul  District  r  Tnrpg  of 
Site  Map  Sources _ Engineers 

Land  Use  Information  Sources _ 


(2)  Hydrology  at  or  Near  Site 

Stage  Ranoe  748  to  778.8  ft:  Period  of  Record  19  03  to  1978 

Discharge  Range  36  t0  94,100  cfs;  Velocity  Range  0 to  6»5  fps 

Sediment  Range  5.2  tn  247,000  tpH;  Period  of  Record  19  03  tn  iq  78 

Bank-full  Stage  774  ft;  Flow_651000CfS;  Average  Recurrence  Interval  _2S__  yr 
Bank-full  Flow  Velocity:  Average  5.3  fps;  Near  Bank  5.3  fps 

Comments  Design  Q  =  150.000  cfs:  Stage  -  784.?;  V  =  S  fi  fps _ 


(3)  Geology  and  Soil  Properties 

Bank  (USCS)  See  Attached  Item  33-1*  Bed  (USCS)  Sand  and  gravel 

Data  Sniirres  Machine  borings _ 

Groundwater  Bank  Seepage  Minor  _ _ _ _ 

Overbank  Drainage  None,  except  that  which  falls  directly  on  the  slope. 
Comments _ _ 


(4)  Construction  ot  Protection 

Need  for  Protection  High  channel  velocities  during  high  flows. 


Erosion  Causative  Agents  Stream  velocity 


Protection  Techniques  Shaping  of  banks  and  placement  of  stone. 
General  Design  See  Attached  Item  33-1** _ 


Project  Length  3,700  ft;  Construction  Cost  $  Attached  Mo/Yr  CompletedLef  t-1971 

Item  33-1***  Right-1979 


*  # 
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(5)  Maintenance 


Experienced  Flows  (Stage,  cfs,  Date). 


a 


(6)  Performance  Observations  and  Summary 


Monitoring  Program  Visual  observations  and  photographs _ 


Documentation  Sources  Photos  -  1979 _ 

Project  Effect  on  Stream  Regime  Confined  the  stream  channel  between  the  two 
riprapped  banks 


Project  Effect  on  Environment  Minor,  eliminates  vegetal  growth  on  banks  and 


associated  small  animals  and  birds. 


Successful  Aspects  Stopped  any  further  erosion  of  riverbanks. 


pleasing  to  some.  Prevents  bank  failure  caused  by  the  erosion. 


Unsuccessful  Aspects 


General  Evaluation  The  minor  collapse  of  the  rock  on  the  left  bank  generally 
leaves  a  depression  4-8  in.  in  the  surface  but  does  not  break  the  con¬ 


tinued  cover.  Protection  on  the  right  bank  appears  sound  and  adequate. 


Recommendations  Quarry-run  material  should  be  used  primarily  on  cohesive 


soils.  When  used  on  cohesionless  soils,  the  thickness  should  be  in¬ 


creased;  the  amount  of  smaller  stones  in  the  material  should  be  increased. 


(7)  Additional  Information,  Commenta,  and  Summa 


Map  No.  33.  See  attached  item  33-1***** _ 


33-1  Project  summary  and  location 


33-2  Typical  sections  left  and  right  bant 
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This  site  is  part  of  the  existing  flood  control  project  on  the 
Minnesota  River  at  Mankato,  Minnesota,  as  shown  below.  The  major 
purpose  of  observing  this  site  was  to  compare  the  use  of  quarry-run 
riprap  to  a  graded  riprap  with  bedding.  The  study  began  27  July 
1979.  The  inspection  team  from  Waterways  Experiment  Station  (WES) 
visited  a  Mankato  site  downstream  of  the  Main  Street  Bridge.  Although 
the  two  sites  are  similar,  they  are  not  comparable  because  of  other 
factors.  The  site  chosen  for  this  report  is  typical  of  sites  in  a 
straight  section  of  the  river.  This  site  permits  comparison  of  the 
left  bank,  which  is  protected  with  quarry-run  stone,  with  the  right 
bank,  where  graded  riprap  was  placed,  under  as  near  as  possible  the 
same  flood  flow  pattern.  If  this  site  were  used,  a  good  comparison 
could  not  be  made  because  the  quarry-run  rock  would  have  been  on  the 
inside  of  a  curve  and  the  graded  material  on  the  outside  of  the  curve. 

At  this  time,  both  types  of  protection  are  performing  satisfactorily 
The  quality  of  the  materials  and  placement  techniques  were  good. 


N  i -I  iyxX' 

N  0  taJLL  _  uLsaf  \  /  /  Vs  V 

flnnr — mtw  w  /  ,4Qy 

a  n  Jk  Eirac-T-fTr/At  n;/?QV 

i£,^zoozii a  vLk-  secton  32 


'VfX  7 

SECTION  32 


✓  turn*  station 


Sherman  st 

I  RUMUMC  STAHO 


ir/M* 


*7/ /.DEMONSTRATION  SITE 

''  // 


tyrical  y 

SCCTiON-0''  V 


J WARREN  crccr  I 
JRUVRINE  STATION  I 


sirlcy  rar«  1 

RUMRtNC  STATION  I 


'RIPRAP  BLANKET/ 


T  CRiSTR* 
1KMAN  creek 
jRUMRiNQ  STATION 


_  .  CRISTS*  Y  - jj_  __  //S' 

i/  ■ 

/a(  Jtfasg  Lull 

kgduO Llr.  i 


■'.AO  I  J**'  II 
imniikoi _ 1-. 


SCALE 


Minnesota  River  at  Mankato,  Minnesota. 
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*Predominantly  sand  and  silty  sand  with  clay  and  silt  layers.  In  some 
areas,  pervious  and  impervious  material  has  been  placed  on  the  banks 
(see  typical  sections). 
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**  Right  bank  -  12"  graded  riprap  on  6"  bedding  above  water  and 

18"  graded  riprap  on  9"  bedding  below  water 
Left  bank  -  15"  quarry-run  riprap  above  water  and  18"  graded  rip¬ 

rap  on  9"  bedding  below  water.  The  graded  riprap 
and  bedding  was  used  below  water  because  the  founda¬ 
tion  soil  was  a  fine  sand. 

2 

***  Right  bank  -  Graded  riprap  $74/100  ft~  of  placement 

-  Bedding  $37/100  ft  of  placement  Fall  1979 

Left  bank  -  Quarry-run  rock  $47/100  ft^  of  placement  Aug  1971 

****In  some  areas  on  the  left  bank,  noticeable  concentrations  of  fine 
material  have  been  washed  out  from  the  quarry-run  riprap  by  surface 
runoff.  This  leaves  medium-sized  voids  in  the  rock  until  the  rock 
collapses  to  fill  the  voids.  The  voids  are  more  pronounced  in  areas 
where  the  quarry-run  rock  lacked  fines.  This  is  especially  true  down¬ 
stream  of  the  Main  Street  Bridge  where  fines  were  removed  before  place¬ 
ment  because  of  a  misunderstanding  of  the  contractor. 

*****ROClc  and  construction  control  on  the  right  bank  was  probably  as 
good  as  possible.  This  section  and  work  look  excellent.  The  major 
problem  encountered  with  the  quarry-run  riprap  on  the  left  bank  was 
insufficient  small  material.  The  lack  of  fines  did  not  permit  filling 
of  the  voids  in  the  rock  matrix.  The  voids  between  the  larger  stones 
which  were  open  or  only  partly  filled  with  finer  material  created  a 
flow  path  for  surface  runoff.  These  paths  also  permitted  the  smaller 
fines  to  be  transmitted  downward  through  the  mass  to  the  subgrade  and 
created  a  tendency  for  the  surface  runoff  to  become  concentrated  with¬ 
out  having  sufficient  fines  to  protect  the  clay  subgrade  from  eroding. 
This  allowed  channels  to  begin  forming  and  offered  an  easier  path  for 
the  flow  of  surface  runoff  which  enhanced  the  erosion  resistance. 

The  material  produced  for  this  job  was  taken  from  massive  stone.  Be¬ 
cause  of  the  hardness  of  the  rock,  the  quarry-run  material  also  en¬ 
courages  a  faster  growth  of  vegetation  which  may  cause  more  maintenance 
problems  under  certain  climatic  and  flow  conditions.  However,  the  cost 
of  quarry-run  rock  in  place  as  compared  to  graded  riprap  and  bedding 
is  considerably  less,  and  its  degree  of  protection  appears  adequate. 
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Gradations  of  slope 

protection  materials 

Material 

Percent  by 

Weight  of 

Location 

Type 

weight 

stones  (pounds) 

Left  bank 

Quarry-run  riprap 

100 

170  max 

50 

50  min 

15 

10  max 

(Not  more  than  3  percent 

passing 

0100  sieve) 

Graded  riprap 

100 

80-170 

50 

35-70 

15 

13-35 

Sieve  size 

Percent  passing 

Bedding  (filter  material) 

6-inch 

100 

3-inch 

70-100 

1  1/2-inch 

53-80 

3/4-inch 

38-60 

04 

15-34 

#10 

0-15 

#20 

0-5 

Right  bank 

Graded  riprap  (type  A) 

100 

86-35 

50 

36-17 

15 

18-5 

Sieve  size 

Percent  passing 

Bedding 

6-inch 

100 

3-inch 

70-100 

1  1/2-inch 

53-77 

3/4-inch 

38-60 

#4 

15-34 

#10 

0-15 

#40 

0-5 
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Photo  3 

Right  bank.  The  gray  stone  shows  the  depth  of  flow  of  normal  water 
surface.  The  light  brown  stone  probably  represents  the  highest  water 
level  recorded  (elevation  767.8  or  about  6.2  feet  below  the  top  of  the 
riverward  berm  on  3  April  1979)  since  this  stone  was  placed. 


Photo  4 

Left  bank.  Typical  gradation  for  quarry-run  riprap.  Note  the  non¬ 
uniformity  and  clustering  of  different  sizes. 
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Photo  6 

Left  bank.  Note  small  stone  washed  out  of  riprap  by  surface  runoff. 

The  cause  is  believed  to  be  insufficient  fines  in  the  mass.  The  small 
material  appears  to  generally  wasli  from  the  mass  down  to  the  subgrade 
and  be  carried  in  small  channels  under  the  rock  until  it  becomes  blocked. 
It  then  washed  out  through  the  open  texture  of  the  mass.  file  clusters  of 
small  materia]  generally  show  up  below  these  channels  which  show  a  lack 
of  fines.  ITEM  33-6 
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Photo  7 

Left  bank.  Extreme  case  where  the  small  stone  washed  out  creating 
voids  and  exposing  the  subgrade.  The  rock  is  collapsing  because  of 
loss  of  fines.  Because  it  is  collapsing,  the  protection  will  probably 
self-heal  over  time. 
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TANANA  RIVER 
FAIRBANKS,  ALASKA 


Streambank  Erosion  Control  Evaluation  and  Demonstration  Act  of  1974 
Section  32  Program  -  Work  Unit  2 

EVALUATION  OF  EXISTING  BANK  PROTECTION  WORKS 


(1)  Location 

Stream  Tanana  River  (Tree  Revetment)  River  Mjle 


Local  Vicinity  Fairbanks,  Alaska 
At/Nr  City  Fairbanks _ 


,N64°46 ' 


Side  Ri§ht 

.  W147°30' 


County 


CE  Office  Symbol  NPD _  Responsible  Agency 

Sit.  Mon  Sn„rn«  CorPs  of  Engineers 


Long  _ 

State  Cong  Dist _ L 

Corps  of  Engineers 


Site  Map  Sources _  * 

Land  Use  Information  Sources 


Corps  of  Engineers 


(2)  Hydrology  at  or  Near  Site 


Stage  Range _ to _ ft; 

Discharge  Range  2 » to  125,000  c<s; 


Sediment  Range . 
Bank-full  Stage  _ 


ft;  Flow . 


Bank-full  Flow  Velocity:  Average. 
Comments _ 


Period  of  Record  19  _ 

2  2 

Velocity  Range  * 
Period  of  Record  19  _ 


. cfs;  Average  Recurrence  Interval, 
fps;  Near  Bank _ fps 


(3)  Geology  and  Soil  Properties 

Bank  n iscsi  Silty  sand,  silt,  gravelly  R»n  msrsi  No  information  available 
sand,  sandy  grave 1-a  nearby  site 

Data  Sources  ____ - 

Groundwater  Bank  Seepage _ 

Overbank  Drainage _ _ _ _ 

Comments _ _ _ _ 


(4)  Construction  of  Protection 


Need  for  Protection  Need  for  an  expedient  erosion  protection  scheme  led  to 
the  construction  of  this  experimental  revetment  utilizing  a  material 


F±LCnhr^,;,aT;.yn.;vaMl^ltiaeaSf?lianf^S  EfifSish  a  relatively  straight 
reach 


Protection  Techniques  Tree  revetment;  groups  of  single  or  multiple  tree  clumps, 
with  roots  &  without  roots, spaced  at 14-ft  intervals, cabled  to  riverbank. 
General  Design _ _ _ _ 


Project  Length _ ft;  Construction  Cost  $ . 

*  $24.70  per  lineal  foot. 


Mo/Yr  Completed  Sept  '77 


H-34a-l 


Experienced  Flows  (Stage,  cfs.  Date) 


(5)  Maintenance 


N 


P 

i 
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Repairs  and  Costs  (Item,  Cost,  Data)  The  most  significant  damage  was  due  to  ice 

during  breakup.  Trees  were  busted  and  torn  loose.  Some  damage  has _ 

occurred  due  to  vandalism  (firewood  gatherers).  No  repairs  have  been 

made . _ _  _ _ -  a 


Comments:  The  cost  estimate  given  does  not  include  the  cost  of  the  trees , 

which  were  available  in  the  area  at  no  cost. _ 

(6)  Performance  Observations  and  Summary 

Monitoring  Program  No  more  monitoring  required. _ 

Documentation  Sources _ _ _ _____ 

Project  Effect  on  Stream  Regime  None  detected. _ 


Project  Effect  on  Environment  The  angle  and  location  of  the  main  current  changed 

following  construction  of  the  tree  revetment,  shifting  downstream  re- 
ducing  flow  velocities. 

Successful  Aspects _ _____ 


Unsuccessful  Aspects  None . 


General  Evaluation  Tree  revetments  with  roots  attached  and  inclumps  of  3  or 

more  trees  performed  better  than  single  trees  or  small  groups  with  and 

without  roots.  A  closer  spacing  would  provide  better  protection.  Trees 

without  roots  were  relatively  ieffective  since  they  tend  to  float  at  the 

waters  edge  providing  little  slope  protection.  Some  trees  without  roots 

were  deposited  on  top  of  the  riverbank  during  overbank  flows.  All  trees 
Suffered  TT6m  166  damage  during  breakup  and  from  wood  gatherers. 

(7)  Additional  Information,  Comments,  and  Summary 

Map  No.  14a _ _ _ 

Attached  Items: _ 

34a-l  Unique  Project  Features  34a-5  Velocities  (tree  mattress) 

34a-2  Location _ 34a-6  Tree  Revetment  Details 

34a-3  Bankline  Surveys  34a-7  Tree  mattress  Details 

34a-4  Velocities  (tree  revetment)  34a-(8-10)  Project  Photographs 
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Streambank  Erosion  Control  Evaluation  and  Demonstration  Act  of  1974 
Section  32  Program  -  Work  Unit  2 

EVALUATION  OF  EXISTING  BANK  PROTECTION  WORKS 


Stream 


(1)  Location 

t tress)  River  Mile 


Side  Right 


Local  Vicinity  Fairbanks,  Alaska _  Lat  N64°46 1  LonQW147°30l 

At/Nr  City  Fairbanks _  County _  State  AK  Cong  Dist 

CE  Office  Symbol _NPD _  Responsible  Agency  Corps  of  Engineers 

Site  Map  Sources  Corps  of  Engineers _ 


Land  Use  Information  Sources  Corps  of  Engineers 


(2)  Hydrology  at  or  Near  Site 

Stage  Range _  to _ ft;  Period  o' 

Discharge  Range  ?>100  to  125 ,000  cfs;  Velocity 


Period  of  Record  19. 


Velocity  Range  2 . 6  to  7 ,8 


Sediment  Range 
Bank-full  Stage  _ 


ft;  Flow . 


Bank-full  Flow  Velocity:  Average. 
Comments _ 


J;  Period  of  Record  19. 

.  cfs;  Average  Recurrence  Interval  _ 
fps;  Near  Bank _ fps 


(3)  Geology  and  Soil  Properties 

Bank  fUSCSl  Silty  sand,  silt,  gravelly  Bed  (USCS)JJc 

sand,  sand  gravel  at  nearby  sites 
Data  Sources _ 

Groundwater  Bank  Seepage _ 

Overbank  Drainage _ 


Comments . 


Need  for  Protection  .Need  f 


iyimtiMi  mj  i 


4)  Construction  of  Protection 


M  m  .1  -Mi  f.TW  A  At  it 


Erosion  Causative  Agents  See  page  34-1. 


Project  Length  *  ft;  Construction  Cost  $ . 
*  $110  per  lineal  foot  of  riverbank. 


Mo/Yr  Completed 


Oct  ’78 


H-34a-3 
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Experienced  Flows  (Stage,  cfs,  Date) 


(5)  Maintenance 


Repairs  and  Costs  (Item,  Cost,  Data)  Timber  mattresses  have  failed  to  protect 
the  upper  bank,  which  has  eroded  from  under  the  cable  ties  allowing 
the  mattress  to  slip  down  the  bank.  No  repairs  have  been  made  or  are 
planned . 


Comments:  Construction  costs  could  be  significantly  reduced  in  a  larger 
scale  operation.  Mattresses  can  be  constructed  offsite  and  transported 
to  site.  (6)  Performance  Observations  and  Summary 

Monitoring  Program  No  more  needed. _ _ 


Documentation  Sources 


Project  Effect  on  Stream  Regime 


Project  Effect  on  Environment 


Successful  Aspects 


Unsuccessful  Aspects  Timher  marrrPMPu  as  a  hard  point  contributing 

to  severe  erosion  downstream.  Downstream  end  effects  increased  upper 
(SeAeraf  Timber  mattresses  proved  to  be  a  expedient  erosion _ 


protection  scheme,  since  it  can  be  constructed  offsite  and  transported 
to  the  site  when  needed.  A  larger  scale  operation  could  significantly 
ftaoaOMMPdlltogfflt  reduce  the  cost/100  L.F.  of  the  timber  mattresses.  The 
design  failed  to  protect  the  upper  riverbank  and  suffered  some  Ire _ 


damage.  A  redesign  would  have  to  consider  relocating  the  upper  concrete 
”"7 ~1'*-  ''"‘-.ab  11  shine  some  high-"-*--  c - K — J  — 

(7)  Additional  InfoTmi 
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The  Tanana  River  is  a  major  tributary  of  the  Yukon  River.  It  flows 
generally  to  the  northwest  for  its  entire  length  of  531  miles  and 
drains  about  20,640  square  miles  above  the  confluence  of  the  Chena 
River.  The  Chena  River,  a  major  tributary,  enters  the  Tanana  River 
from  the  north  about  five  miles  southwest  of  Fairbanks.  The  city  of 
Fairbanks  is  on  the  floodplain  between  the  Tanana  and  the  Chena 
Rivers  and  is  subject  to  flooding  and  damage  from  either  or  both 
rivers.  As  a  result,  the  Chena  Flood  Control  project  was  authorized 
by  Congress  to  protect  the  city  of  Fairbanks  from  flooding.  One 
principal  feature  of  the  Flood  Control  Project  is  the  Tanana  River 
Levee.  The  Levee  extends  20.4  miles  downstream  from  the  Moose  Creek 
Dam  (another  principal  feature)  to  the  confluence  of  the  Chena  and 
Tanana  Rivers.  Riverbank  erosion  on  the  north  bank  of  the  Tanana 
River  poses  a  significant  threat  to  certain  sections  of  the  Levee 
system.  As  a  result,  several  diversion  groins  have  been  constructed 
along  the  Tanana  River  to  protect  the  Levee.  The  high  cost  of  the 
riprap,  the  scarcity  of  hard  durable  rock  in  the  vicinity  of  Fairbanks, 
Alaska,  and  the  need  for  an  expedient  erosion  protection  scheme,  led 
to  the  construction  of  the  experimental  streambank  protection  works 
described  in  this  report.  The  demonstration  site  is  located  adjacent 
to  a  diversion  groin  located  nine  miles  upstream  of  Fairbanks,  Alaska, 
on  the  right  bank.  Photo  1  shows  the  study  site  just  south  of  the 
diversion  groin.  This  site  was  selected  because  of  its  erosion 
characteristics  and  site  accessibility.  Two  types  of  streambank 
protection  works  have  been  constructed  and  evaluated  at  this  site: 
the  tree  revetments  in  the  fall  of  1977  and  the  timber  mattresses  in 
the  fall  of  1978. 


TREE  REVETMENTS 


UNIQUE  PROJECT  FEATURES 


1.  Surrounding  Area  Housing  and  Industry  There  is  no  housing  or 
industry  in  the  area  of  the  tree  revetments. 
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a.  Flow  Velocity  Design  velocities  were  6  to  8  feet  per  second 
(fps).  Figures  2  and  3  show  some  partial  cross  sections  and  velocity 
distributions  measured  during  1979.  Measured  velocities  ranged  from 
2.2  to  6.5  fps. 

b.  Discharge  Measured  discharges  of  the  Tanana  River  at  Fair¬ 
banks  have  ranged  from  3,100  to  125,000  cubic  feet  per  second  (cfs). 

The  usual  high  summer  flow  at  Fairbanks  is  60,000  cfs.  The  estimated 
discharge  for  the  5  year  flood  is  92,000  cfs  and  129,000  cfs  for  the 
25  year  flood. 

c.  Wave  Heights  Wave  heights  were  not  considered  to  be  a 
design  problem. 

3.  Details  on  Construction  Type  and  Technique  The  tree  revetments 
were  constructed  on  the  Tanana  River  during  the  week  of  28  August  to 
3  September  1977.  Two  basic  types  of  tree  revetment  were  investigated, 
trees  with  roots  attached  (photo  3)  and  trees  without  roots  (photo  4). 
The  revetments  consist  of  51  groups  of  single  and  multiple  tree  clumps, 
spaced  at  approximately  14  foot  intervals.  Live  and  dead  spruce  trees 
of  various  sizes  and  lengths  were  used  to  determine  their  effectiveness 
for  revetment.  The  layout  of  the  tree  revetment  construction  is  shown 
in  figure  1.  The  first  400  feet  of  the  revetment  consists  of  trees 
with  roots.  The  next  325  feet  consists  of  trees  without  roots  (45 
feet  of  the  downstream  end  was  removed  in  October  of  1978  to  provide 
room  for  the  timber  mattress  test  section).  Typical  details  for  the 
tree  revetment  construction  are  shown  in  figure  6.  Smaller  trees  both 
dead  and  alive  were  pulled  out  by  the  roots  and  cabled  together  in 
clumps  of  two  or  more  depending  on  the  size  of  the  trees.  The  larger 
live  spruce  trees  were  sawed  down  and  transported  by  highbed  semi¬ 
trailer  to  the  assembly  area.  The  trees  were  placed  on  the  riverbank 
with  the  tops  toward  the  water.  All  trees  were  anchored  to  buried 

deadmen  at  least  35  feet  from  the  bank  line  using  1/2"  diameter  wire 
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rope.  Following  placement  and  anchorage  of  all  trees,  they  were 
pushed  into  the  river  starting  at  the  downstream  end  until  only  the 
butt  (of  sawed  trees)  or  root  clump  (of  whole  trees)  remained  on  the 
bank.  The  current  would  carry  each  tree  downstream  and  swing  it  into 
the  riverbank.  Anchor  cables  to  the  deadmen  were  then  tightened,  so 
that  the  trees  could  go  no  farther.  As  the  work  progressed  upstream, 
each  tree  would  be  carried  down  and  into  the  previously  placed  tree. 

4.  Details  on  Observed  Conditions  Since  Construction  Since  the 
construction  of  the  tree  revetment,  the  main  current  shifted  down¬ 
stream,  reducing  flow  velocities  in  the  area  of  the  tree  revetment. 
Erosion  characteristics  are  best  described  as  mild  on  the  upstream  end 
and  moderate  on  the  downstream  end  of  the  test  section.  During  the 
breakup  of  1979  the  site  experienced  an  overbank  flow  of  2  to  3  feet 
with  heavy  ice  flow. 

5.  Maintenance  History  There  has  been  no  maintenance  on  the  tree 
revetment  since  its  construction. 

6.  Discussion  of  Any  Possible  Adverse  Effects  Caused  by  Construction 
No  adverse  effects  have  been  detected  as  a  result  of  the  construction 
of  the  tree  revetment. 

EVALUATION 

1 .  Social  and  Political  Acceptance  and  How  Well  Structure  Fits 
Natural  Surroundings  The  tree  revetment  structures  fit  the  natural 
surroundings  quite  well.  The  vegetation  that  was  disturbed  during 
construction  has  reestablished  itself  and  blends  in  with  the  tree 
revetment  construction.  Social  and  political  acceptance  of  the  tree 
revetment  structure  is  considered  to  be  favorable  since  the  tree 
revetment  is  a  very  Alaskan  way  of  doing  things. 

2.  How  Well  Structure  Functions  for  Design  Conditions  The  tree 
revetments  with  roots  attached  performed  better  than  the  trees  without 
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roots.  Tree  revetment  clumps  of  3  or  more  trees  performed  better  than 
single  or  double  trees.  The  tree  revetment  with  roots  kept  their 
original  positions  better  than  the  tree  revetments  without  roots 
(photo  5).  The  tree  revetments  without  roots  were  relatively  ineffec¬ 
tive  once  they  fell  into  the  river  since  they  float  at  the  water's  edge, 
providing  little  slope  protection  (photo  6).  Some  trees  without  roots 
were  also  deposited  on  top  of  the  riverbank  during  periods  of  overbank 
flow  (photo  6).  All  tree  revetments  suffered  from  ice  damage  during 
breakup  (photo  5).  The  tree  revetments  also  suffered  some  vandalism 
or  damage  from  firewood  collectors. 

3.  Comments  on  Initial  Cost  and  Maintenance  Cost  The  cost  of  the 
tree  revetment  installation  was  $2,470  per  100  lineal  feet  of  river- 
bank  (1977  costs).  The  cost  estimate  does  not  include  the  cost  of  the 
trees  which  were  obtained  in  the  area  at  no  cost.  Maintenance  costs 
were  not  incurred  with  this  structure. 

4.  Aesthetics  of  Structure  The  tree  revetment  installation  has  a 
natural  look  to  it,  particularly  after  the  regrowth  of  the  natural 
riverbank  vegetation  that  was  disturbed  during  installation. 

5.  Need  for  Further  Monitoring  or  Possible  Visit  by  Evaluation 

Commi ttee  No  further  monitoring  will  be  done  on  the  tree  revetments. 

A  visit  from  the  evaluation  committee  is  not  considered  necessary. 

6.  Discussion  of  Good  and  Bad  Points  of  Structure  and  Any  Possible 
Recommendations  for  Improvements  or  Whether  Structure  Should  Not  Be 
Considered  for  Further  Use  The  tree  revetments  utilized  a  material 
which  is  readily  available  in  the  Fairbanks  area  at  a  reasonable  cost 
with  little  environmental  impact.  Trees  with  roots  attached,  in 
clumps  of  three  or  more  trees,  provide  fair  to  adequate  protection  in 
cases  of  moderate  erosion.  Tree  revetments  are  subject  to  ice  damage 
during  breakup  and  damage  by  firewood  gatherers.  The  tree  revetment 
design  could  be  improved  by  utilizing  trees  with  roots  in  clumps  of 
three  or  more  trees,  and  increasing  the  density  of  the  tree  revetment 
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clumps  by  a  factor  of  two  or  three.  This  would  also  increase  the 
cost/100  lineal  feet  by  about  the  same  factor.  Tree  revetments  are 
useful  in  cases  of  moderate  erosion. 

TIMBER  MATTRESSES 


UNIQUE  PROJECT  FEATURES 

1 .  Surrounding  Area  Housing  and  Industry  There  is  no  housing  or 
industry  in  the  area  of  the  timber  mattresses. 

2.  Details  on  Design  Considerations 

a.  Flow  Velocity  Design  velocities  were  6  to  8  feet  per  second 
(fps).  Figures  4  and  5  show  some  partial  cross  sections  and  velocity 
distributions  measured  during  1979.  Measured  velocities  ranged  from 
2.6  to  7.8  fps. 

b.  Discharge  Measured  discharges  of  the  Tanana  River  at  Fairbanks 
have  ranged  from  3,100  to  125,000  cubic  feet  per  second  (cfs).  The 
usual  high  summer  flow  at  Fairbanks  is  60,000  cfs.  The  estimated 
discharge  for  the  5  year  flood  is  92,000  cfs  and  129,000  cfs  for  the 

25  year  flood. 

c.  Wave  Heights  Wave  heights  were  not  considered  to  be  a  design 
problem. 

d.  Ice  Heavy  ice  flows  with  ice  thicknesses  of  2  to  3  feet 
during  breakup. 

3.  Details  on  Construction  Type  and  Technigue  Typical  details  of  the 

timber  mattress  construction  are  shown  in  figure  7.  Timber  mattresses 

were  constructed  in  units  that  are  "transportable"  from  an  assembly 

site  to  the  erosion  site.  The  timber  mattress  unit  measures  8'  X  20' 

and  was  constructed  of  6"  X  6"  X  20'  timbers  connected  to  a  concrete 
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weight  at  both  ends.  Erosion  matting  was  attached  to  the  timber 
mattress  to  assist  in  protecting  the  riverbank.  The  timber  mattress 
units  were  constructed  upside  down  as  shown  in  figure  7.  Forms  were 
prepared  for  the  concrete  weights  with  steel  brackets  and  loops 
located  as  shown.  Side  boards  were  all  that  was  necessary  for  form 
work  since  the  ground  was  used  as  the  bottom  of  the  form  and  the 
concrete  poured  to  a  depth  of  9".  Once  the  concrete  set  up,  the  forms 
were  removed  and  the  timbers  added  to  the  concrete  weights.  The 
timbers  were  then  tied  to  the  concrete  weights  with  1/2"  diameter 
cable  through  the  timbers  and  steel  brackets  anchored  in  the  concrete. 
Eighteen  timber  mattress  units  were  constructed  in  this  manner.  The 
units  were  then  flipped  over  so  that  the  concrete  weights  are  on  top. 
Erosion  matting  was  attached  to  the  top  surface  of  half  of  the  units 
and  on  the  bottom  of  the  other  half.  The  riverbank  was  prepared  as 
shown  in  figure  7.  Steel  cables  1/2"  in  diameter  were  cut  to  a  length 
sufficient  to  go  from  the  deadmen  to  the  timber  mattresses;  the 
deadmen  were  then  placed  in  the  riverbank  as  shown  in  figure  7.  The 
timber  mattress  units  were  trucked,  three  at  a  time,  from  the  assembly 
point  to  the  erosion  site,  a  distance  of  14  miles,  and  installed  on 
the  riverbank.  Thirty  minutes  per  unit  was  the  time  required  to 
offload  and  install  on  the  riverbank. 

4.  Details  on  Observed  Conditions  Since  Construction  During  the  1979 
breakup  the  timber  mattress  site  experienced  2  to  3  feet  of  overbank 
flow  and  heavy  ice  flow.  The  design  flow  velocities  were  encountered 
at  the  site. 

5.  Maintenance  History  There  has  been  no  maintenance  on  the  timber 
mattresses  since  their  construction. 

6.  Discussion  of  Any  Possible  Adverse  Effects  Caused  by  Structure 
The  timber  mattresss  structure  has  acted  as  a  hard  point  since  its 
construction  with  considerable  erosion  downstream  of  the  structure. 

End  effect  erosion  has  contributed  to  the  upper  bank  erosion  behind 
the  structure.  A  partial  breakup  of  any  one  of  the  timber  mattress 
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units  could  be  dangerous  to  riverboat  traffic  and  would  reduce  the 
effectiveness  of  the  structure.  A  partial  breakup  would  require 
maintenance  or  replacement  of  the  unit. 


EVALUATION 


1 .  Social  and  Political  Acceptance  and  How  Well  Structure  Fits 
Natural  Surroundings  The  timber  mattress  has  a  low  profile  but  is 
highly  noticeable  on  the  riverbank  due  to  the  visibility  of  the  upper 
concrete  block.  Social  and  political  acceptance  of  the  timber  mattress¬ 
es  is  considered  to  be  favorable  since  riverbank  protection  schemes 

are  a  common  sight  in  the  Fairbanks  area. 

2.  How  Well  Structure  Functions  for  Design  Conditions  During  the 
breakup  of  1979  one  timber  mattress  unit  experienced  damage  due  to 
ice.  The  upper  concrete  block  was  ripped  loose  and  deposited  on  top 
of  the  riverbank  as  shown  in  photo  8.  Maintenance  was  not  done  in 
order  to  study  the  effect  of  the  damaged  unit.  The  overbank  flow 
during  breakup  of  1979  got  behind  the  timber  mattress  structure  and 
began  to  erode  the  upper  riverbank.  This  action  in  combination  with 
the  end  effect  erosion  describes  the  failure  mode  for  the  timber 
mattress  structure.  The  erosion  of  the  upper  riverbank  allowed  the 
timber  mattress  units  to  slide  further  down  the  riverbank  slope.  Loss 
of  freeboard  contributes  to  the  upper  riverbank  erosion  by  allowing 
high  flows  access  to  the  upper  riverbank  as  shown  in  photo  number  9. 

The  timber  mattress  units  are  providing  some  riverbank  slope  protection 
but  fail  to  provide  upper  riverbank  protection.  The  timber  mattress 
units  have  acted  as  a  hard  point  as  can  be  seen  in  the  bankline  surveys 
in  figure  1,  showing  complete  erosion  of  the  control  area  downstream. 

3.  Comments  on  Initial  Cost  and  Maintenance  Cost  The  timber  mattress 
structure  cost  $11,000  per  100  lineal  feet  of  riverbank  (1978  costs). 
These  construction  costs  could  be  significantly  reduced  in  a  larger 
scale  operation,  where  timber  mattresses  are  constructed  offsite  and 
transported  to  erosion  sites  as  needed. 
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k  Aesthetics  of  Structure  The  most  noticeable  aspect  of  the  timber 
mattresses  is  the  upper  concrete  block  which  is  highly  visible  from 
the  river.  A  modification  of  this  block  to  retain  the  weighted  end 
but  reduce  its  visibility  would  make  the  structure  more  aesthetically 
acceptable. 

5.  Discussion  of  Any  Need  for  Further  Monitoring  or  Possible  Visit  by 
Evaluation  Committee  No  further  monitoring  will  be  done  on  the  timber 
mattresses.  A  visit  from  the  evaluation  committee  is  not  considered 
necessary. 

6.  Discussion  of  Good  and  Bad  Points  of  Structure  and  Any  Possible 
Recommendations  for  Improvement  or  Whether  Structure  Should  Not  Be 
Considered  for  Further  Use  The  timber  mattresses  have  the  potential 
to  be  an  expedient  erosion  protection  scheme.  They  can  be  constructed 
offsite  and  transported  to  an  erosion  site  when  needed.  They  provided 
reasonably  good  protection  for  the  riverbank  slope  but  failed  to 
provide  adequate  protection  for  the  upper  riverbank.  A  redesign  would 
have  to  provide  for  improved  upper  riverbank  protection  and  relocate 
the  upper  concrete  weight.  The  upper  concrete  weight  could  be  designed 
with  a  lower  profile  or  relocated  beneath  the  timbers.  The  timber 
mattresses  should  be  considered  for  future  use  in  cases  of  moderate  to 
severe  erosion. 
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Photo  1  Location  of  tree  revetment  and  timber  mattress  site  on  the  Tanana  River 
near  Fairbanks,  Alaska,  3  July  1979,  river  discharge  is  39,200  cfs. 
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Figure  2 


Partial  cross  sections  and  velocity  distributions  near 
right  bank,  station  4+50,  tree  revetment  site. 

Figure  3 
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1/2"  #  Cable  thru  Brockets 

.6"*  $"*  20'  Steel  Brocket  and  Coble  .Erosion  Matting  onB  Timbsrt 
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Conersts  i—  rfr-v  - *  x  1 

Weights^!— ■  -  tr 


/  '  /  /  / 


l-O'l 


—H  I 

(  S  f  '  \  >  \  >  s  '  t  ?  .  >  /  7-7 


Steel  Loop 


l2‘-0"  Space  between 


Weights 

2Q'-0“  Overall  length  of  Revetment 
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■  Steel  Loop  for 
Lifting 


Timber  Mattress  Constructed  in  Position  Shown  Above,  Then  Flipped  over 
for  Installation  on  Riverbank. 
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Photo  3  6  May  1978,  river 
discharge  is  18,000  cfs,  tree 
revetment  with  roots  attached. 


Photo  4  5  May  1978,  tree 
revetment  without  roots, 
tree  limbs  intact. 
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Photo  5  9  May  1979,  river 


Photo  6  9  May  1979,  tree 
revetment  without  roots. 
Note  tree  left  on  top  of 
riverbank  due  to  overbank  flow 


discharge  is  36,600  cfs,  tree 
revetment  with  roots  attached 
showing  ice  damage  and 
position  on  riverbank. 


Photo  3  9  May  1979,  discharge  is  36,600  cfs,  timber  mattresses  after  break- 


Photo  9  9  May  1979,  timber  mattresses  showing  failure  mode, 
upper  riverbank  eroding  due  to  end  effect  and  overbank  flow. 
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Streambank  Erosion  Control  Evaluation  and  Demonstration  Act  ot  1974 
Section  32  Program  -  Work  Unit  2 

EVALUATION  OF  EXISTING  BANK  PROTECTION  WORKS 


if 


g 


(1)  Location 

Stream  Tanana  River  (ice  revetment)  mver  Mile _ Side  Right 

Local  Vicinity  Fairbanks,  Alaska _  |_at  N64°48 *  LonQW147°52  ' 

At/Nr  City  Fairbanks _  County _  State  AK  Cong  Dist _ 

CE  Office  Symbol  NPD _  Responsible  Agency  Corps  of  Engineers _ 

Site  Map  Sources  Corps  of  Engineers _ 

Land  Use  Information  Sources  Corps  of  Engineers _  _  _ 


(2)  Hydrology  at  or  Near  Site 

Stage  Range _ to _ ft;  Period  of  Record  19 _ to  19 _ 

Discharge  Range  ^ to  125,000  CfS;  Velocity  Range  to  9.9  fpS 

Sediment  Range _ to _ tpd;  Period  of  Record  19 _ to  19 _ 

Bank-full  Stage _ ft;  Flow _ cfs;  Average  Recurrence  Interval _ yr 

Bank-full  Flow  Velocity:  Average _ fps;  Near  Bank _ fps 

Comments _ 


(3)  Geology  and  Soil  Properties 

Bank  msrsi  Silty  sand,  sandy  silt,  Bed  mfiCR)  Same  as  bank. 
sandy  gravels,  silty  sandy  gravels 

Data  Sources - 

Groundwater  Bank  Seepage _ 

Overbank  Drainage _ 

Comments  _ _ 


(4)  Construction  of  Protection 

Need  for  Protection  Railroad  spur  supplying  fuel  to  Fairbanks  International 

Airport  was  threatened  due  to  erosion  of  riverbank. _ 

Erosion  Causative  Agents  High  stage  streamflow  against  concave  bank  of 
bendway . _ _ _ 

Protection  Techniques  Ice  revetment _ 

General  Design _ _ _ _ 

Project  Length  *  ft:  Construction  Cost  $ _ t _  Mo/Yr  Completed  Apr  '7Q 

*  $30  to  $40  per  lineal  foot. 


* 
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(5)  Maintenance 

Experienced  Flows  (Stage,  cfs,  Date)  Tpp  rPTOfupnf  fat  1  pH  m  rpHnre  rho  prog-lnn 

rate  in  the  area  of  complete  failure.  No  repairs  were  made  to  the _ 

revetment . _ 

Repairs  and  Costs  (Item,  Cost,  Data) _ 


Comments:  This  type  of  construction  is  extremely  weather  dependent. 
Contractors  must  be  ready  when  the  weather  if  favorable  for  ice 

(6)  Performance  Observations  and  Summary 


building. 


Monitoring  Program _ 

Documentation  Sources _ 

Project  Effect  on  Stream  Regime  measurable  effects 


Project  Effect  on  Environment 


i 


Successful  Aspects 


Unsuccessful  Aspects 


9®"®ral  Evaluation  The  construction  of  the  experimental  ice  revetment  was . 
done  using  a  variety  or ice  building  methods  to  determine  the  best 
means  of  constructing  a  massive  ice  structure  of  this  type.  The 


struct 

struc' 


ture  was  not  completed  to  design  standards  due  to  the  short  con- 
tion  period  and  the  time  it  took  to  optimize  the  ire  building _ 

the5i 


iverbank 
e_ 


.-..t  erosion  raff _ 

protection  ot  this  type 
may  be  considered  for  cases  where  frp  damage  nmn-g  Hur-fng  hi-aaimp  on 
rivers  or  lakes.  An  ice  revetment  used  for  protection  from  ice  damage 

igaX5gctU£1§iiS,’f':ji?i?Slnitf?gajnrJpe^t!iScg4uf9 

effective.  The  protection  is  only  temporary  but  there  are  times  when 
Map  Mo.  34b.  temporary  solutions  are  desirable. 


^Vb-^t^iique^iroject  Features 
34b-2  Bankline  Surveys 


'Uh-S  Too  Revetment  -  Details 
34b-6  Location 


34b- 3  Ice  Revetment  Failure 


34-(7-9)  Project  Photographs 


34b-4  Velocities 
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ICE  REVETMENT 


UNIQUE  PROJECT  FEATURES 

1.  Surrounding  Area  Housing  and  Industry  The  ice  revetment  site  is 
located  1  mile  south  of  the  Fairbanks  International  Airport  on  the 
right  bank  of  the  Tanana  River.  This  site  has  been  a  highly  active 
erosion  area  for  the  last  10  years  with  an  average  erosion  rate  of  110 
feet  per  year.  The  maximum  rate  of  erosion  in  one  year  was  300  feet. 
River  banklines  from  1976  to  1979  are  shown  in  figure  1.  The  ice 
revetment  site  is  ajacent  to  a  railroad  spur  which  supplies  fuel  to 
the  Fairbanks  International  Airport.  A  holding  action  was  necessary 
to  protect  the  railroad  spur  from  the  Tanana  River.  Local  governments 
could  not  construct  riverbank  protection  until  the  summer  of  1979. 
Consequently,  an  experimental  ice  revetment  was  suggested  as  an 
attempt  to  reduce  the  erosion  rate  until  a  more  permanent  or  substan¬ 
tial  revetment  could  be  built  in  the  summer. 

2.  Details  on  Design  Considerations 

a.  Flow  Velocity  Design  flow  velocities  were  6  to  10  feet  per 
second  (fps).  Figures  3  and  4  show  some  partial  cross  sections  and 
velocity  distributions  taken  during  the  summer  of  1979.  Measured  flow 
velocities  range  from  1.8  to  9.9  fps. 

b.  Discharge  Measured  discharges  of  the  Tanana  River  at  Fairbanks 
have  ranged  from  3,100  to  125,000  cubic  feet  per  second  (cfs).  The 
usual  high  summer  flow  at  Fairbanks  is  60,000  cfs.  The  estimated 
discharge  for  the  5  year  flood  is  92,000  cfs  and  129,000  cfs  for  the 

25  year  flood. 

c.  Wave  Heights  Wave  heights  were  not  considered  to  be  a  design 
problem. 

d.  Ice  Heavy  ice  flows  with  ice  thicknesses  of  2  to  3  feet  are 
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expected  during  breakup. 


3.  Details  on  Construction  Type  and  Technique  The  concept  behind  the 
ice  revetment  was  to  remove  the  snow  cover  on  the  riverbank  allowing 
the  riverbank  to  freeze  to  a  depth  deeper  than  that  which  usually 
occurs  during  the  winter  and  to  protect  the  riverbank  with  a  large  ice 
structure.  The  ice  revetment  was  constructed  by  building  a  temporary 
dike  in  front  of  the  riverbank  and  pumping  water  from  the  river  into 
the  area  between  the  dike  and  the  riverbank.  The  flooding  was  done 
with  a  submersible  pump  in  3  to  4  inch  lifts  and  allowed  to  freeze 
overnight.  The  method  works  quite  well  as  long  as  there  is  enough 
cold  weather  to  freeze  the  layer  of  water  completely  solid  before  the 
next  layer  is  applied.  Developing  the  ice  building  technique  and  the 
right  type  of  dike,  for  containing  the  flooding,  were  two  of  the  major 
problems  involved  in  the  project.  The  most  effective  dike  was  a  simple 
wooden  wall  built  out  of  2  X  4's  and  3/8"  plywood  set  in  the  ice 
sheet.  The  most  effective  way  to  build  ice  was  to  use  a  submersible 
pump,  pumping  the  water  from  the  river  over  the  dike  and  into  the 
area  between  the  dike  and  the  riverbank.  The  site  layout,  showing  the 
location  of  the  ice  revetment,  is  shown  in  figures  1  and  2.  Typical 
details  of  the  ice  revetment  construction  are  shown  in  figure  5. 

Ice  building  operations  began  on  the  9th  of  January  1979  and  ended  on 
the  23rd  of  March  1979.  The  ice  revetment  was  not  built  to  the  design 
goal  of  2  to  3  feet  over  the  top  of  the  riverbank,  due  to  the  short 
construction  period,  size  of  the  structure,  and  the  time  it  took  to 
optimize  the  ice  building  method.  The  ice  revetment  as  constructed 
was  800  feet  long,  20  to  30  feet  wide,  had  a  surface  area  of  20,100 
square  feet,  and  a  maximum  thickness  of  12  to  13  feet.  The  ice  revet¬ 
ment  was  grounded  out  on  the  riverbed  slope  in  several  locations  and 
the  riverbed  slope  frozen  to  a  depth  of  1  to  2  feet.  The  riverbank 
itself  had  been  cleared  of  snow  and  had  frozen  to  a  depth  of  5  to  5.5 
feet.  Once  the  ice  building  operations  ceased,  the  wooden  forms  were 
removed  and  the  top  surface  of  the  ice  revetment  covered  with  sawdust 
to  slow  down  the  melting  (photos  2  and  3).  In  addition,  the  riverbank 
itself  was  also  covered  with  sawdust  (photo  4). 
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L  Details  on  Observed  Conditions  Since  Construction  The  breakup 
flow  in  the  area  was  6  inches  overbank  and  the  design  conditions  were 
experienced.  The  ice  revetment  survived  breakup  and  was  intact  until 
the  morning  of  the  3rd  of  May.  On  the  morning  of  the  3rd  a  385  foot 
section  of  the  ice  revetment  failed  exposing  the  riverbank  to  the  full 
force  of  the  river.  Time-lapse  photography  showed  a  large  crescent 
shaped  slump  in  the  area  of  the  failed  ice  revetment.  Two  additional 
slumps  established  themselves  in  the  area  of  the  ice  revetment  by  the 
end  of  May.  During  the  latter  part  of  June,  a  larger  slump  area  was 
in  evidence  at  the  downstream  end  of  the  ice  revetment  area.  The 
slump  areas  were  subaqueous  failures  of  the  riverbank  resulting  in  a 
upper  bank  failure. 

5.  Maintenance  History  No  repairs  were  made  to  the  ice  revetment. 

The  ice  revetment  failed  to  reduce  the  erosion  rate  in  the  area  of 
complete  failure.  The  possibility  of  furthur  slumping  of  the  river¬ 
bank,  involving  the  railroad  spur,  led  to  the  construction  of  a  1310 
foot  revetment  consisting  of  36,070  tons  of  unclassified  rock  and  2147 
cubic  yards  of  borrow  which  was  completed  in  August  of  1979  of  a  cost 
of  $16,500  per  100  lineal  feet. 

6.  Discussion  of  Any  Possible  Adverse  Effects  Caused  by  Construction 
The  ice  revetment  acted  as  a  hard  point  while  it  was  being  constructed 
and  during  breakup.  The  deep  scour  at  the  toe  of  the  ice  revetment 
and  perhaps  the  ice  revetment  itself  contributed  to  the  large  slump 
which  caused  its  failure. 

EVALUATION 

1 .  Social  and  Political  Acceptance  and  How  Well  Structure  Fits 
Natural  Surroundings  Social  and  political  acceptance  was  considered 
favorable  since  once  the  ice  revetment  melts  there  is  virtually  no 
environmental  impact.  While  the  ice  revetment  was  in  place,  it  fit 
its  natural  surroundings  quite  well. 
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2.  How  Well  Structure  Functions  for  Design  Conditions  The  ice  revet¬ 
ment  functioned  extremely  well  in  protecting  the  riverbank  from  ice 
during  breakup.  Once  the  385  foot  section  of  ice  revetment  failed  the 
riverbank  was  unprotected  in  that  area  and  erosion  was  rapid.  The  300 
foot  section  of  the  ice  revetment  that  melted  in  place  continued  to 
protect  the  riverbank  until  it  melted.  Photos  2  through  12  show  the 
ice  revetment  as  constructed,  breakup,  the  ice  revetment  failure,  and 
the  subsequent  erosion.  Figure  2  shows  bankline  surveys  of  the  site. 

3.  Comments  on  Initial  Cost  and  Maintenance  Cost  The  ice  revetment 
cost  was  estimated  to  be  $3,000  to  $4,000  per  100  lineal  feet  (1979 
costs).  Maintenance  costs  are  not  involved  since  the  ice  revetment 
will  ultimately  melt  in  place  and  not  require  any  maintenance. 

4.  Aesthetics  of  Structure  The  aesthetics  of  an  ice  revetment  are 
considered  to  be  favorable. 

5.  Need  for  Further  Monitoring  or  Possible  Visit  by  Evaluation 
Committee  No  further  monitoring  of  the  ice  revetment  site  will  be 
done.  A  visit  from  the  evaluation  conwittee  is  not  necessary. 

6.  Discussion  of  Good  and  Bad  Points  of  Structure  and  Any  Possible 
Recommendations  for  Improvements  or  Whether  Structure  Should  Not  Be 
Considered  for  Further  Use  An  ice  revetment  provides  good  riverbank 
protection  from  ice  damage  during  breakup.  An  ice  revetment  would  not 
be  recommended  for  cases  of  severe  erosion  but  may  provide  some  reduc¬ 
tion  in  the  erosion  rate  in  cases  of  moderate  erosion.  An  ice  revet¬ 
ment  leaves  little  environmental  impact  since  it  melts  in  place.  An 
ice  revetment  in  conjunction  with  a  riverbank  freezing  operation  would 
probably  be  more  effective. 
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FIGURE  2  BANK-LINE  SURVEYS  SHOWING  ICE  REVETMENT  FAILURE 
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Partial  cross  sections  and  velocity  distributions  near 
right  bank,  station  8+100,  ice  revetment  site. 

Figure  4 
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Photo  1  Location  of  ice  revetment  site  on  the  Tanana  River  near  Fairbanks,  Alaska 

4  June  1978,  river  discharge  is  21,600  cfs. 


Photo  2  31  March  1979,  river  discharge  is  4,600  cfs, 
ice  building  for  revetment  completed,  forms  removed. 


Photo  4  28  April  1979,  river  discharge  is  18,000  cfs,  more  sawdust  spread 
onto  riverbank,  depressed  ice  sheet  shows  overflow  in  front  of  revetment. 
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Photo  5  1  May  1979,  river  discharge  is  58,000  cfs, 
during  breakup  ice  sheet  broke  up  on  top  of  ice  revetment. 


Photo  6  2  May  1979,  river  discharge  is  52,000  cfs,  post 

breakup,  ice  revetment  intact,  river  stage  is  dropping. 


Photo  7  3  May  1979,  river  discharge  is  47,000  cfs,  ice  revetment  failure 
shown  on  downstream  end,  revetment  still  intact  on  upstream  end 
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FISHER  RIVER 
LIBBY,  MONTANA 


Stream  bank  Erosion  Control  Evaluation  and  Demonstration  Act  of  1974 
Section  32  Program  -  Work  Unit  2 

EVALUATION  OF  EXISTING  BANK  PROTECTION  WORKS 

(1)  Location 

Stream  Fisher  River _  River  Mile  0.0-10.9  Side  L/R 

Local  Vicinity  Near  Libby,  Montana _  Lat  N48°17 '  Long  W115°17 1 

At/Nr  City  Libby _  County  Lincoln  State  MT  Cong  Dist  1 

CE  Office  Symbol  NPS _  Responsible  Agency  US  Army  Engineer  Disfric 

Site  Map  Sources  General  Plan  Map,  Libby  Dam  Project.  Great  Northern  T.f 

US  Army  Engineer  District.  Seattle . (1965)  .  J  J  .  ,  , 

Land  Use  Primary  land-use  activities  are  timber  productu 


and  cattle  ranching 


(2)  Hydrology  at  or  Near  Site 


Stage  Range  2136. 37  to  2143.29  ft; 
Discharge  Range  35  to  7280  cfs; 
Sediment  Range  0-2  to  91,200  tpd; 


Period  of  Record  19  67  to  1978  . 

Velocity  Range _ to _ fps 

Period  of  Record  19  67  to  19 _ Zf>. 


Bank-full  Stage . 


ft;  Flow. 


.  cfs;  Average  Recurrence  Interval . 


Bank-full  Flow  Velocity:  Average  __14___  fps;  Near  Bank _ 

Comments _ 


(3)  Geology  and  Soil  Properties 

Bank  (USCS)  _ Bed  (USCS) _ 

Data  Sources  Libby  Dam  Project  Office  -  Libbv.  Mont 

Groundwater  Bank  Seepage _ 

Overbank  Drainage _ 

Comments _ 


(4)  Construction  of  Protection 

Need  for  Protection  Major  channel  changes  along  the  Fisher  River  were  required  to 
relocate  the  Great  Northern  Railroad  east/west  main  line. _ 


Erosion  Causative  Agents  The  Flsher  Rlv^r  channel  between  Jennings.  MT.  upstream  to 
the  Fisher  s  confluence  with  Wolf  Creek  was  shortened  by  4,815  ft,  increasing 
the  bed  gradient  from  34  to  37  ft/mile. _  _ _ _  6 

Protection  Techniques  Stone  riprap  was  placed  on  side  slopes  and  67  rock  groins  were 
placed  through  the  16  channel  changes. 

General  Design  Groins  were  constructed  of  rock,  placed  over  a  1 7--in 1  ayor  Df 
gravel  bedding.  Rock  extended  to  a  depth  of  2.5  ft  below  and  2  ft  above  the 

Project6  Length  *  22,625  ft:  Construction  Cost  S  5 , 10? ,  505  ■  11  Mo/Yr  Completed  1967 


;am  to 
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(5)  Maintenance 

Experienced  Flows  (Stage,  cts,  Date) _ 


Repairs  and  Costs  (Item.  Cost,  Data)  Twenty-eight  groins  were  completed  prior  to 
the  spring  1967  runoff.  Four  groins  were  badly  damaged  during  the  runoff 

and  24  others  were  modified  to  varying  degrees.  The  remainder  of  the 
groins  were  constructed  of  stone  weighing  from  200  to  2000  lbs,  with  50 
percent  weighing  over  1000  lbs. 

Comments: _ _ _ 


(6)  Performance  Observations  and  Summary 

Monitoring  Program  Seattle  District.  CE  (NPS)  conducted  annual  inspections  from 

Documentation  Sources  NPS,  Libby  Dam  Project  Office _ 

Project  Effect  on  Stream  RegimeGroins  have  stabilized  the  channel  bed  and  promoted 
shallow  pool  development . 

Project  Effect  on  Environment  A  study  conducted  by  the  State  of  Montana  Department  of 
Fish  and  Game  indicated  that  the  channel  changes  had  adversely  affected  the 
aquatic  snvfrnnmpnr. - 

Successful  Aspects  The  project  reach  is  stable. 


Unsuccessful  Aspects  Stone  weighing  less  than  200  Ih  moved  out  of  groins  and 
was  swept  downstream.  _ _ 

General  Evaluation  Groin  rock  is  scattered  downstream  at  some  Incatinnc  hut 
many  groins  are  still  intact;  no  riprap  blankets  placed  on  the  side  slope 
have  failed.  Ho  serious  channel  degradation  or  aggregation  has  occurred. 
Recommendations _  _ _ 


(7)  Additional  Information,  Comments,  and  Summary 

Map  No.  35. _ _ _ 

For  add itional  information  see  "Field  Inspection  of  the  Fisher  River  Ghann e 1 
Realignment  Project  near  Libby,  Montana."  prepared  bv  Malcolm  P.  Keown. 

US  Army  Engineer  Waterways  Experiment  Station.  Vicksburg.  MSr  April  1981. 
Attached  Items:  35-1  Unique  Project  Features  &  Equations 

35-2  Project  Location  35-5  Typical  Cross-Channel 

35-3a,b,c  Project  Realignment  35-(6-8)  Project 
35-4  Cross  Section  Photographs 
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Unique  Project  Features 


1.  Several  major  relocations  were  required  In  conjunction  with  the  construc¬ 
tion  of  Libby  Dam  on  the  Kootenai  River  in  Montana.  One  of  these  relocations 
was  the  east/west  main  line  of  the  Great  Northern  Railroad  (Figure  1).  Exten¬ 
sive  channel  realignment  was  necessary  to  provide  sufficient  width  to  accom¬ 
modate  both  the  streambed  and  railroad  bed.  The  modified  channel  between 
Jennings  upstream  to  the  Fisher's  confluence  with  Wolf  Creek  constitutes  the 
Section  32  existing  site. 

2.  A  total  of  16  channel  changes  were  required  (Figures  2a-2c) ,  resulting  in 
a  channel  loss  of  4,815  ft  which  steepened  the  gradient  from  34  to  37  ft/mile. 
Sixty-seven  groins  were  placed  through  the  channel  changes  to  prevent  degrada¬ 
tion  and  to  mitigate  impacts  on  the  fish  communities.  Groins  were  constructed 
of  rock  placed  over  a  12-inch-thick  layer  of  gravel  bedding.  Rock  extended  to 
a  depth  of  2.5  ft  below  channel  grade  to  prevent  undercutting  and  2  ft  above 
channel  grade  to  provide  fish  resting  pools  and  reduce  stream  velocities  (Fig¬ 
ures  3  and  4).  Views  of  channel  change  17  during  construction  and  after  com¬ 
pletion  are  shown  in  Figure  5.  The  project  was  completed  in  the  fall  of  1967. 

Evaluation 


3.  In  September  1967,  US  Army  Engineer  District  Seattle  (NPS) ,  conducted  an 
inspection  of  the  completed  groins  in  channel  changes  2,  11,  12,  and  13  and 
prepared  a  report  on  the  findings.  Construction  records  indicated  that 
28  groins  were  in  place  prior  to  the  spring  1967  runoff.  Four  of  these  groins 
were  badly  damaged,  three  to  the  extent  that  they  were  hardly  recognizable, 
and  the  remaining  24  all  appeared  to  have  been  modified  to  varying  degrees, 
mostly  in  the  weir  sections.  Stone  weighing  less  than  200  lbs  generally 
appeared  to  have  been  moved  out  of  the  groin  and  swept  downstream;  therefore, 
NPS  recommended  that  the  remainder  of  the  groins  be  constructed  of  stone  rang¬ 
ing  from  200  to  2,000  lbs,  with  50  percent  of  the  stone  weighing  over  1,000  lbs. 
These  recommendations  were  accepted  and  the  remainder  of  the  groins  were  con¬ 
structed  according  to  these  guidelines.  Additional  inspections  of  the  groins 
were  conducted  through  August  1971. 
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4.  After  completion  of  the  channel  realignment  project,  the  State  of  Montana 
Department  of  Fish  and  Game  conducted  a  Federally  funded  study  (1  July  1967 
30  June  1972)  to  evaluate  the  impact  of  the  channel  realignment  on  the  fish 
community.  This  study  indicated  that  the  groins  installed  in  the  channel 
changes  had  been  successful  in  promoting  shallow  pool  development  and  stabili¬ 
zing  the  channel  bed,  but  they  had  produced  considerably  more  sucker  habitat 
than  trout  habitat.  Further,  the  report  indicated  that  the  channel  realign¬ 
ment  of  Fisher  River  had  adversely  affected  the  aquatic  environment  by:  (a) 
increasing  sediment  loads,  (b)  destroying  riparian  vegetation,  (c)  raising 
water  temperatures  in  denuded  channels,  (d)  shortening  the  stream  length,  and 
(e)  producing  unsuitable  physical  habitat  for  game  fish.  The  report  concluded 
that  bridges  should  be  utilized  whenever  possible  as  an  alternative  to  channel 
realignment. 

5.  The  US  Army  Engineer  Waterways  Experiment  Station  Section  32  evaluation 
team  inspected  the  Fisher  River  Channel  Realignment  Project  on  8  August  1979. 
At  that  time  the  project  reach  was  stable  with  no  serious  channel  degradation 
or  aggradation  evident.  Although  groin  rock  was  scattered  downstream  at  some 
locations  (Figure  6),  many  of  the  groins  were  intact  (Figure  7).  No  riprap 
blankets  placed  on  side  slopes  had  failed. 
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Figure  2a.  Fisher  River-  Real ligament  Project 
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Figure  2c.  Fisher  River  Realignment  Project 
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Figure  3.  Cross-sectional  view  of  groins  (adapted  from  Great  Northern  Line  Change 
Ariana  Creek  to  Jennings,  Groins,  Drawing  E-53-33-81,  December  1965,  NPS) 


LOW  FLOW  WEIR  LOCATED  AT  2/3  THE 
DISTANCE  ACROSS  THE  TOP  OF  THE 
QROIN  AS  MEASURED  FROM  THE  RAIL- 
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a.  Condition  of  groins  on  13  Aug  70,  three  years 
placement . 
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b.  The  groins  were  still  recognizable  on  the  date  of  the 
WES  inspection  visit  (8  Aug  79);  however,  the  rock 
was  widely  scattered 


Figure  6.  Channel  change  17  viewed  upstream  from  bridge 
ITEM  35-7 
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Figure  7.  Channel  change  9  on  the  date  of  the  WES 
inspection  visit  (8  Aug  79).  Many  of  the  groins 


were  still  intact 
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HOCKING  RIVER 
ATHENS,  OHIO 


Streambank  Erosion  Control  Evaluation  and  Demonstration  Act  of  1974 
Section  32  Program  -  Work  Unit  2 

EVALUATION  OF  EXISTING  BANK  PROTECTION  WORKS 

(1)  Location 

Stream  Hocking  River _  River  Mile29 . 2-34 . 2  SideRight  and  Left 

Local  Vicinity  Athens.  Ohio _  Lat  N39°20'  Long  W82°05' _ 

At/Nr  City  Athens _  Countv  Athens  State  OH  Cong  Dist  10 _ 

CE  Office  Symbol  ORHED-HH  Responsible  Agency  Hocking  Conservancy  District 

Site  Map  Sources  Contract  Drawings  and  USGS  15'  Quads _ 

Land  Use  Information  Sources  Athens  County  Planner _ 


(2)  Hydrology  at  or  Near  Site 

Stage  Range  2+  to  20.41ft:  Period  of  Record  19  71  to  1976 

Discharge  Range  50  to  17 , 600  cfS;  Velocity  Range  ^*^5  to  2 * ^5  fpS 

Sediment  Range  0-5  tn  44,000  tpn  Period  of  Record  19  ^4  to  19^_ 

Bank-full  Stage  27.24ft-  Flow  39.OOQr.fs,  Average  Recurrence  interval  60  yr 

Bank-full  Flow  Velocity:  Average _ 5 . 0  fpS;  Near  Bank  5.6  atEj&e (computed) 

Comments  Maximum  sediment  load  is  for  the  March  1963  flood _ 


(3)  Geology  and  Soil  Properties 

Bank  m iSCSI  Graphic  logs _ Bed  (USCS)  Graphic  logs 

Data  SnurresContract  Dwgs  Q24-PA-10/1-7 _ 


Groundwater  Bank  Seepage  None  evident 


Overbank  Drainage  A  drainage  intercepher  system,  consisting  of  shallow 


ditches 

fiaRRoeobc. 


Mllel  to  top, of  banks  and  .sot' 11s  over  channel  slopes  at 
ft  intervals  via  grouted  flumes _ 


(4)  Construction  of  Protection 

Need  for  Protection  To  protect  the  new  channel  slopes  composed  mainly  of  fine 

sands  against  erosive  forces. _ _ 

Erosion  Causative  Agents  Runoff  down  the  channel  slopes  and  boundary  shear _ 

forces  generated  by  the  channel  flow. _ 

Protection  Techniques  Stone  slope  protection,  coarse  gravel  and  crown  vetch. 
General  Design  Contract  Pwg  024-PA-16/6 _ _ _ 


Project  Length  26 . 000  ft:  Construction  Cost  &  5.2  million  Mo/Yr  Completed  9/71 


Map  No. 

where  photos  were  taken  daring  the  inso. 


The  photos  were  taken  in  approximately  the  same  locations  as  in  the 


previous  inspection  for  comparison  purposes 


Attached  Items:  36-4  Cross  sections 

36-1  Project  summary  and  location  36-5  Aerial  view  1975 
36—2  Aerial  view  1970  36-6-8  Project  photographs 
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HOCKING  RIVER  LPP  AT  ATHENS,  OHIO 


I 


The  Local  Protection  Project  (LPP),  completed  1971,  consists  of  a 
straight  to  moderately  curved  and  somewhat  shorter  channel  replacing  sinu¬ 
ous  reach  of  the  Hocking  River  that  flowed  through  the  city  of  Athens, 
Ohio.  Slopes  on  the  outside  of  bendways  were  protected  by  stone  riprap 
placed  over  graded  bedding.  Other  reaches  were  protected  with  a  gravel 
blanket.  As  an  integral  part  of  the  project,  Huntington  District,  CE 
(ORH) ,  designed  a  drainage  interceptor  system  to  protect  against  erosion 
from  overbank  drainage.  The  upper  banks  were  seeded  with  crown  vetch, 
and  disturbed  areas  were  seeded  with  fescue.  ORH  inspected  the  protec¬ 
tion  in  1974  and  found  that  the  lower  bank  near  the  gravel -crowned  vetch 
interface  lacked  substantial  growth  due  to  prolonged  submergence.  Annual 
inspections  by  the  Hocking  Conservancy  District  (local  sponsor)  indicate 
generally  satisfactory  performance  of  the  protection  scheme;  however, 
these  inspections  did  note  riprap  failures  at  the  confluences  of  Coates 
Creek  and  Pork  Riffle  Run,  two  small  tributaries  within  the  project  reach. 
They  attribute  these  failures  to  overexcavation  of  the  channel  at  the  con¬ 
fluences  of  these  two  tributaries  with  the  main  stream.  At  the  date  of 
the  WES  inspection  (June  1978) ,  the  crown  vetch  and  other  volunteer  vege¬ 
tation  had  become  well  established  and  covered  much  of  the  riprap  and 
gravel  on  the  slopes.  In  a  few  places  the  riprap  was  still  visible  but 
it  appeared  to  be  undisturbed.  One  of  the  serious  problems  associated 
with  this  project  is  channel  deposition  that  has  led  to  the  formation  of 
bars.  Most  of  this  problem  can  be  attributed  to  the  wider  channel  that 
promoted  deposition  by  reduced  flows.  In  1979  and  1980,  ORH  personnel 
made  an  inspection  of  the  LPP  and  found  no  evidence  of  serious  revetment 
failure  nor  did  they  note  problems  with  channel  deposition.  They  do  rec¬ 
ommend,  however,  that  the  channel  be  dredged  to  project  depth  since  the 
new  channel  is  attempting  to  braid  itself. 
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Hocking  River  at  Athens,  Ohio.  Downstream  aerial  view  of  construction 
as  it  appeared  in  April  1971.  Compare  with  Item  36-2 
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SCALE 


Hocking  River  at  Athens,  Ohio.  Typical  stone  slope  protection. 
(Source:  Hocking  River  Local  Protection  Project,  Plan  and  Pro¬ 
file,  sta  86+70  to  108+81,  Drawing  No.  024-PA-16/6,  Sheet  6  of 

40,  ORH,  November  1968) 
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Hocking  River  at  Athens,  Ohio.  Typical  gravel  blanket  protection. 
(Source:  Hocking  River  Local  Protection  Project,  Plan  and  Profile, 
sta  86+70  to  108+71,  Drawing  No.  024-PA-16/6,  Sheet  6  of  40,  ORH, 

November  1968) 
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Hocking  River  at  Athens,  Ohio.  Upstream  view  of  completed  project  (March  1975) 


a.  Downstream  view  from  upper  limit  of  project 


Hocking  River  at  Athens,  Ohio.  Aerial  views  taken  from  above  upstream 
limit  of  project.  Compare  position  of  sandbar  with  a  (21  dune  1978). 
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Hocking  River  at  Athens,  Ohio. 
Two  Views  After  Dredging.  (1980) 
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Looking  downstream  from  U.S.  Rt .  50  Bridge  (Richland  Ave) . 
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Looking  downstream  along  left  descending  bank. 


Looking  upstream  along  left  descending  bank. 


Hocking  River  at  Athens,  Ohio.  (1980) 


Streambank  Erosion  Control  Evaluation  and  Demonstration  Act  of  1974 
Section  32  Program  -  Work  Unit  2 


EVALUATION  OF  EXISTING  BANK  PROTECTION  WORKS 

(1)  Location 

Stream  Ohio  River _  River  Mile  711 _ Side  Left 

Local  Vicinity  Cloverport.  KY _  Lat  N37°45  ’  Long  W86°45' _ 

At/Nr  City  Cloverport _  CountvBreckinridgState  KY  Cong  Dist _ 2 

CE  Office  Symbol  ORLED-H _  Responsible  Agency  City  of  Cloverport _ 

Site  Map  Sources  Louisville  District,  Corps  of  Engineers _ 

Land  Use  Information  Sources  City  of  Cloverport _ 


(2)  Hydrology  at  or  Near  Site 

Stage  Range  382  to  408  ft;  Period  of  Record  19  31  to  19  69 

Discharge  Range  14 » 000  tn  865,000  nf<;  Velocity  Range  1  tn  6  fps 

Sediment  Range  Z to  ~  tpd  Period  of  Record  19  -  tn  I9_z 

Bank-full  Stage  410  ft;  Fiow1.500.0QQs  Average  Recurrence  Interval  1.000,  yr 
Bank-full  Flow  Velocity  Average _ 2 _ fps:  Near  Rank  7  fps 

Comments  Groundwater  seepage  was  major  cause  of  instability _ 


(3)  Geology  and  Soli  Properties 

Bank  mscsi  Siltyciav _ Bed  (USDS)  Silty  sand _ 

Data  Sources  Visual  inspection _ 

Groundwater  Bank  Seepage  None  visible;  some  noted  prior  to  construction 

Overbank  Drainage _ ^ont' _ _ 

Comments  ^nne _ 


(4)  Construction  of  Protection 

Need  for  Protection  To  protect  main  business  street  which  is  also  a  US  higl 

wav _ _ _ 

Erosion  Causative  Agents  oub surf ace  drainage,  rapid  drawdown,  wind  and  boat 
wave  action. _ 

Protection  Techniques  Minimum  weight,  graded  riprap  over  stone  bedding. _ 

General  Design  Stone  size,  normally  sufficient  for  Ohio  River  sites,  is 
marginal  because  of  steep  slope  (1.5H:1V) _ _ 

Protect  Length  350  ft.  Construction  Cost  $ _ 35 . 000  Mo/Yr  Completed  Oct  73 


(5)  Maintenance 

Experienced  Flows  (Stage,  cfs,  Date)  Elev.  400.610.000  cfs 


Repairs  and  Costs  (Item,  Cost,  Data)  None 


s 


Comments. 


None 


(6)  Performance  Observations  and  Summary 


Monitoring  Program  Inspections  conducted  on  20  .Tune  1978,  9  May  1979,  10 

April  1980,  and  13  November  1981 
Documentation  Sources 


Project  Effect  on  Stream  Regime  None 


Project  Effect  on  Environment  None 


I 

K 


Successful  Aspects stabley economical,  little  or  no  maintenance. 


Unsuccessful  Aspects  Minor  slippage  due  possibly  to  collisions  with  ice  nr 
vessels.  Some  displacement  of  larger  stones  noted  in  Apr  80  inspection. 

General  Evaluation  Effectively  demonstrates  that  26  1h  may,  g raHpH  ri pr-ap - 

is  generally  adequate  for  current  and  wave  action  on  Ohio  River. _ 


Recommendations  Future  Ohio  River  projects  not  subject  to  unusual 


turbulence. should  be  protected  by  a  26  lb  max,  grade  stone  flayer  thick 
ness  12  in.  lor  slopes  flatter  than  2H:1V. _ 

(7)  Additional  Information,  Comments,  and  Summary 


Map  Nn-  37.  26  lb  graded  riprap  should  have  50%  bv  weight  between  5  lbs 


ma 

an 


x  wt,,and  11  lbs  max  wt.  15%  by  wei 
d  2  lbs  max  wt.  For  slopes  steeper 


be  between 
layer  thic 


lbs  max.wt 
ess  should 


be  increased  to  15"to  18". 
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37-1  Project  summary  and  location 
37-2  Project  plan 
37-3  Cross  section  and  photographs 
37-4  Photos  after  substantial  flow 
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OHIO  RIVER  AT  CLOVERPORT,  KENTUCKY 
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In  late  1973,  Louisville  District,  CE  (ORL) ,  constructed  a  350-ft- 
long  stone  riprap  revetment,  which  was  placed  on  gravel  and  crushed  stone 
bedding,  to  protect  a  portion  of  the  left  bank  of  the  Ohio  River  at 
Cloverport,  Kentucky.  The  maximum  weight  of  the  stone  used  was  26  pounds, 
which  was  considerably  lighter  than  that  normally  used  on  the  Ohio  River. 
This  revetment  replaced  earlier  unsuccessful  attempts  (e.g.,  dumping 
stone,  tile,  etc.,  from  top  bank)  by  local  interests  to  protect  the  erod¬ 
ing  streambank.  All  areas  disturbed  by  the  contractor  but  not  protected 
with  stone  were  seeded.  Slope  of  the  revetment  is  1.0V  on  1.5H.  At 
the  time  of  the  June  1978  inspection,  the  revetment  was  generally  intact, 
and  a  good  stand  of  vegetation  had  become  established  in  the  seeded  area. 
The  riprap  and  bedding  layer  appeared  to  be  effective  in  controlling  pre¬ 
project  erosion  resulting  from  groundwater  seepage  and  saturated  bank 
failure  while  adequately  resisting  wave  action  from  wind  and  river  traf¬ 
fic.  However,  during  early  1978,  the  structure  experienced  two  five-year 
flood  flows.  As  a  result,  the  riprap  has  been  shifted  from  one  small 
section  about  15  ft  long  by  2  ft  wide  near  the  toe  of  the  bank.  This 
damage  may  have  been  caused  or  aggravated  by  the  grounding  of  a  vessel. 
Additional  inspections  conducted  by  ORL  in  May  1979  and  April  1980  indi¬ 
cated  that  no  further  changes  in  the  revetment  condition  had  occurred 
since  June  1978  inspection.  ORL  reports  that  some  displacement  of  larger 
stones  was  noted  in  April  1980  and  that  this  revetment  effectively  demon¬ 
strates  that  26-pound  maximum  weight  graded  riprap  is  generally  adequate 
protection  for  currents  and  wave  action  along  the  Ohio  River.  Future 
projects  on  the  Ohio  River  not  subject  to  unusual  turbulence  should  be 
protected  by  50-pound  maximum  weight  graded  stone  (the  next  largest  size) 
where  slopes  are  steeper  than  IV  on  2.5H  to  provide  some  factor  of  safety. 
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(4)  CITY  OF  CLOVERPORT 
0  HIGHWAY  60  We  18.8 
0  L&N  R.R.RRIOGE  «/e  268 


Revetment. 
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^©Cloverport 
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SCAlf  I  2000 
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Ohio  River  at  Cloverport,  Ky.  (Source:  Chart  54,  Ohio  River 
Navigation  Charts,  Cairo,  Ill.,  to  Foster,  Ky.,  U.  S.  Army 
Engineer  District,  Louisville,  Jan.  1979). 
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Ohio  River  (left  bank)  at  Cloverport,  Ky.,  cross  section  of  revetment. 
(Source:  File  information  provided  by  ORL) 


Ohio  River  (left  bank)  at  Cloverport,  Ky.  Vegetation  had  become  well 
established  along  the  top  of  the  revetment  at  the  time  of  the  WES  in¬ 
spection  visit  (19  June  1978).  The  pool  elevation  is  348  ft.  U.  S. 
Highway  60  is  to  the  left;  the  view  is  downstream 
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Upper  Bank 


Typical  Riprap  Revetment 


Ohio  River  (left  bank)  at  Cloverport,  Ky.  Downstream  view  shows  toe  of 
revetment  under  wave  attack  due  to  passing  barge  traffic  (19  Jun  1978) 
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OHIO  RIVER 
NEWBURGH,  INDIANA 


Stream  bank  Erosion  Control  Evaluation  and  Demonstration  Act  of  1974 
Section  32  Program  -  Work  Unit  2 

EVALUATION  OF  EXISTING  BANK  PROTECTION  WORKS 


(1)  Location 


Stream  Ohio  River _ 

Local  Vicinity  Newburgh 
At/Nr  City  Newburgh 
CE  Office  Symbol  ORLED-H 


River  Mile 


778  Side 


Lat  N37°58 1  Long  W87°26’ 


_  County _  State  tn  Cong  Dist 

Responsible  Agency  City  of  Newburgh 


Site  Map  Sources  Louisville  District  Corps  of  Engineers 


Land  Use  Information  Sources  City  of  Newburgh _ 


(2)  Hydrology  at  or  Near  Site 


Velocity  Range  1 
Period  of  Record  19. 


Stage  Range  342  to  380  ft:  Period  of  Record  193J_  to  19. 

Discharge  Range  14,000  tn  865.000  r.fs:  Velocity  Range _ 1 

Sediment  Range _ to _ tpd;  Period  of  Record  1! 

Bank-full  Stage  372  _  ft;  Flnw500000  cfs;  Average  Recurrence  Interval . 

Bank-full  Flow  Velocity:  Average _ 6  fpS;  Near  Bank  6  fps 

Comments  Banks  drop  to  deeoe 


(3)  Geology  and  Soil  Properties 


Bank  (USCS1  Silty  clay _ Bed  (USCS) 

Data  Sources  Visual  inspection _ 

Groundwater  Bank  Seepage  Some  through  sand  levees 
Overbank  Drainage  Extensive  -  controlled  hy  stnrn 
Comments _ 


Bed  (iiacsi  Silty  sand 


4)  Construction  ot  Protection 


Erosion  Causative  Agents  High  stage  streamflow  against  concave  bank  of  bendway 

wave  action,  seepage. _ _____ _ 

Protection  Techniques  Modification  of  quarrystone. _ 

General  Design  Careful  disposal  of  surface  drainage  through  storm  sewer 


outfalls. 


Project  Length 


ft;  Construction  Cost 


Mo/Yr  Completed. 


H-38-1 


(S)  Maintenance 

Experienced  Flows  (Stage,  cfs.  Date)  Elev  377,  704,000  cfs  September  1978. 


- - - - - '*» 

Repairs  and  Costs  (Item,  Cost,  Data)  None  . _ 


Comments 


(6)  Performance  Observations  and  Summary 

Monitoring  Program  Inspections  conducted  on  8  May  1979  and  6  December  1979. 

Documentation  Sources  As-built  plans _ 

Project  Effect  on  Stream  Regime  None  apparent _ 

Project  Effect  on  Environment  None  apparent _ 

Successful  Aspects  Banks  stabilized,  surface  runoff  controlled. _ 


Unsuccessful  Aspects  Surface  runoff  causing  erosion  at  upstream  project _ 

limit.  Storm  sewers  outfalls  difficult  to  inspect  because  of  submergence 

J:or  over  50%  of  the  time. 

General  Evaluation 


Recommendations  For  future  projects,  outfalls  should  emerge  at  a  higher 
level  with  grouted  riprap  between  outfall  and  normal  pool.  Surface 
runoff  from  upstream  area  should  be  controlled  by  curbs  and  sewers. 

(7)  Additional  Information,  Comments,  and  Summary 

Map  No .  38 . _ 

Attached  Items: _ 

38-1  Project  summary  and  location 

38-2  View  of  bank  caving 

38-3  Project  cross  section  and  protection 

38-4  Views  of  downstream  riprap 


1 

1 


•  • 


H-38-2 


Ohio  River  at  Newburgh,  Indiana 

The  thalweg  of  the  Ohio  River  is  adjacent  to  the  right  of  the  Ohio  River 
at  Newburgh,  Indiana.  As  a  result  this  bank  has  been  threatened  by  erosion. 
The  Works  Progress  Administration  riprapped  portions  of  this  bank  in  the 
lat  1930’s.  In  1957,  Louisville  District  (ORL)  placed  300  additional 
linear  feet  of  riprap  near  the  intersection  of  State  and  Water  Streets; 
additional  caving  occurred  in  1969  and  early  1970.  This  section  was 
shaped  and  riprapped  in  1970.  The  1957  and  1970  bank  protection  projects, 
performed  under  Section  14  of  the  Flood  Control  Act  of  1946,  allowed 
ORL  to  take  remedial  action  when  public  utilities  were  endangered  by 
floodwaters.  Emergency  bank  protection  work  was  also  undertaken  in  1973 
when  Water  Street  was  threatened  in  January  1975  and  again  in  March  of 
the  same  year  as  emergency  bank  protection  projects  using  50  lb.  maxi¬ 
mum  weight  stone  were  again  necessary.  In  1976,  as  part  of  its  regular 
channel  maintenance  dredging  contract  with  ORL,  the  St.  Louis  District 
CE  placed  hydraulic  fill  against  the  eroding  bank  to  provide  material  for 
bank  preparation.  The  bank  was  then  shaped  to  a  lV-on-3H  slope.  ORL 
placed  6,200  ft  of  revetment  at  this  site  during  1976.  This  project 
was  largely  performed  from  the  river  using  floating  equipment.  Whate 
new  stone  protection  joined  existing  revetment,  the  new  riprap  was 
adjusted  to  conform  to  the  slope  of  the  in-place  material.  Below  the 
337-ft  elevation,  150-lb  maximum  weight  quarry-run  stone  over  a  6-in. 
lift  of  bedding  material  was  placed  in  a  24-in.  layer;  above  el  337, 
a  12-in.  layer  of  86-lb  maximum  weight  graded  riprap  was  used.  The 
average  top  of  the  protection  is  about  30  ft  above  normal  pool  elevation 
and  the  average  toe  protection  about  20  ft  below  normal  pool  elevation. 

All  hydraulic  fill  above  el  370  was  covered  with  4-in.  topsoil  and  seeds. 

At  the  time  of  the  WES  visit  (June  1978)  and  subsequent  ORL  visits  (May 
and  December  1979),  the  revetment  was  intact,  and  grass  was  established 
on  the  upper  bank.  ORL  has  noted  some  problems  with  surface  runoff 
at  the  upstream  end  of  the  project.  The  District  has  also  noted  that 
the  weight  of  the  stone  specified  was  possibly  an  overdesign  and  that  a 
50-lb  maximum  weight  stone  would  have  been  adequate. 
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Ohio  River  (right  bank)  at  Newburgh,  Ind. 
Downstream  view  showing  emergency  work  in 
1975.  Water  Street  is  to  the  right 


12"  LAYER,  86-LB  GRADED  RIPRAP, 
--MAX  WEIGHT  PLACED  ABOVE  EL  337 

24"  LAYER  OF  QUARRY-RUN  STONE,  150-LB  MAX 
WEIGHT  PLACED  BELOW  EL  337 


Ohio  River  (right  bank)  at  Newburgh,  Ind. 
Cross  section  of  revetment  (adapted  from 
Ohio  River,  Newburgh,  Ind.,  Bank  Protection 
Sections,  Drawing  OC  4606/2,  April  1973) 
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WHITE  RIVER  LEVEE  UNIT  8 
EDWAROSPORT,  INDIANA 


Streambank  Erosion  Control  Evaluation  and  Demonstration  Act  of  1974 
Section  32  Program  -  Work  Unit  2 

EVALUATION  OF  EXISTING  BANK  PROTECTION  WORKS 


(1)  Location 


Stream  White  River _ 

Local  Vicinity  Levee  Unit  8 


River  Mile  89 


Side  Right 


At/Nr  City 


Plainville 


CE  Office  Symbol  ORLED-H 


_  Lat  N38°30 '  Long  W87O30' 

_  County  Daviess  State  IN  Cong  Dist  _8_ 

Responsible  Agency  Levee  Unit  8.  Levee  Pis 


Site  Map  Sources  Louisville  District.  Corps  of  Engineers 


Land  Use  Information  Sources  Levee  Unit  8,  Levee  District 


(2)  Hydrology  at  or  Near  Site 


Stage  Range  432  to  461  ft; 

Discharge  Range  ,5000  to  140,000  cfs; 
Sediment  Range  ~  to  ~  tpd; 


Period  of  Record  ifl39  to  19  78 
Velocity  Range  2  tn  7  .  f| 

Period  of  Record  IQ  -  tn  19.^ _ 


Bank-full  Stage . 458  ft;  Flow  __12000.  cfs;  Average  Recurrence  Interval _ 6. 

Bank-full  Flow  Velocity;  Average _ 6  fps;  Near  Bank  6  fps 

Comments  Pilot  channel  cutoff  has  enlarged  to  full  channel 


(3)  Geology  and  Soli  Properties 

Bank  (USCS)  Silty  clay _ Bed  (USCS)  Silt> 

Data  Sources  Visual  inspection _ 

Groundwater  Bank  Seepage  None _ 

Overbank  Drainage  None _ 

Comments  Extremely  erodible  material _ 


(4)  Construction  of  Protection 


Need  for  Protection 


ling  area  near  toe  or  agricultur¬ 


al  (Corps  built)  levee  _  _  _ 


Erosion  Causative  Agents  Relatively  high  velocities  attacking  outside  of  bend 
in  alluvial  channel  with  silty-sand  banks. 


Protection  Techniques 


General  Design  Pilot  channel  had  average  depth  of  17  ft.  and  10  ft  bottom 
width  2H:1V  side  slopes. 


Project  Length  1350  ft:  Construction  Cost  S  80,000 _  Mo/Yr  Completed  1975 


H-39-1 


(5)  Maintenance 

Experienced  Flows  (Stage,  cfs,  Date)  Elev.  457.  35.000  cfs  March  1978 


Repairs  and  Costs  (Item,  Cost,  Data) 


Comments: 


(6)  Performance  Observations  and  Summary 


Monitoring  Program  Topographic  survey  Apr  79;  aerial  photos  Apr  80;  Ins 
Jun  78 

Documentation  Sources  As-built  plans,  aerial  photos  '59.  '63.  '73,  '76 


Project  Effect  on  Stream  Regime  Pilot  channel  widened  to  become  main  channel  in 
2  years.  Active  downstream  erosion  continued. 


Project  Effect  on  Environment  None  apparent.  Rate  of  bank  erosion  downstream 
did  not  increase  after  4  years. 


tion  should  be  used  on  longer  period. 


Recommendations  Costs  of  this  method  should  be  compared  with  recent  t\ 


of  bank  protection  at  future  sites. 


roiect  summary 


39-3  Pilot  channel  plan 


39-4  Cross  section  of  levee 

39-5  Upper  end  of  pilot  channel  and  bank  caving 
39-6  Project  photographs 


H-39-2 


WHITE  RIVER  AT  LEVEE  UNIT  8,  EDWARDSPORT,  INDIANA 


Levee  Unit  8  was  constructed  on  the  left  bank  of  the  White  River  at 
Edwardsport,  Indiana  (mile  67.0-mile  92.0),  by  the  U.  S.  Army  Corps  of 
Engineers  (CE)  in  1940  to  provide  17.6  miles  of  agricultural  levee.  The 
structure  is  now  administered  by  a  local  levee  board.  Four  pilot  channels 
for  river  relocation  have  been  excavated  since  the  initial  work  to  re¬ 
lieve  flow  against  the  levee  toe.  Pilot  Channel  1  at  mile  87.0  has  been 
selected  as  a  Section  32  Program  existing  site.  Pilot  channel  placement 
at  mile  87.0  was  first  suggested  by  Louisville  District,  CE  (ORL) ,  in 
1955  as  a  means  of  protecting  the  levee,  which  was  potentially  threatened 
by  stream  attack;  however,  work  was  not  completed  on  Pilot  Channel  1  until 
December  1975.  The  completed  pilot  channel  at  mile  87.0  is  1,341  ft  long 
with  a  bed  gradient  of  3.2  ft/mile  and  bed  width  of  10  ft.  The  contrac¬ 
tor  placed  the  excavated  materials  parallel  to  the  channel  and  both  the 
excavated  materials  and  channel  banks  were  seeded. 

This  cutoff  reduced  the  stream  length  by  0.5  miles  and  the  sinuosity 
from  1.8  to  1.6.  Aerial  photographs  taken  in  1963,  1976,  and  1980  in¬ 
dicated  that  streambank  erosion  has  occurred  throughout  the  study,  and 
that  since  the  pilot  channel  was  completed  in  1975,  bank  erosion  has 
occurred  for  about  1  mile  downstream.  However,  due  to  the  continuing 
erosion  throughout  the  study,  it  is  difficult  to  attribute  specific  ero¬ 
sion  problems  to  a  particular  cutoff.  The  use  of  cutoffs  as  a  bank  pro¬ 
tection  measure  will  generally  transfer  erosion  problems  to  other  loca¬ 
tions  and  increase  the  intensity  of  the  problems.  However,  if  the 
threatened  area  is  critical  (e.g.  levee),  then  this  approach  could  be 
justified. 

*A  1980  memorandum  by  Ronald  Copeland,  WESHS,  pointed  out  that  in  general, 
cutoffs  are  not  a  satisfactory  method  of  erosion  control  since  they  in¬ 
crease  velocities  and  shift  location  of  erosion  to  new  areas.  This 
should  be  considered  in  the  future  when  meanders  threaten  levees. 
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ITEM  39-1 


Pilot  Channel  1,  White  River,  Levee  Unit  8  at  Edwardsport,  Ind. 
(adapted  from  Levee  Unit  8,  White  River,  Levee  Repairs,  General 
Plan,  ORL,  Sep  1943). 


White  River,  Levee  Unit 
8  at  Edwardsport,  Ind. 

An  inspection  conducted 
by  ORL  on  9  May  1973  in¬ 
dicated  that  the  berm 
riverward  of  the  left 
bank  levee  had  been 
eroded  to  within  2  ft 
of  the  toe. 
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Project  plan  for  Pilot  Channel  1,  White  River,  Levee  Unit  8  at  Edwardsport,  Ind 
(adapted  from  Levee  Unit  8,  White  River  Pilot  Channel,  ORL,  Nov  1954) 
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Pilot  Channel  1,  White  River,  Levee  Unit  8  at 
Edwardsport,  Ind.  Cross-sectional  view 
(adapted  from  Levee  Unit  8,  White  Pilot  Channel 
ORL,  Nov  1954) 
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Pilot  Channel  1,  White  River,  Levee  Unit  8  at  Edwardsport,  Inc.  The  up¬ 
stream  end  of  the  pilot  channel  is  to  the  right;  the  natural  streambed 
is  to  the  left.  Note  the  levee  in  the  background  and  deposition  in  the 
natural  channel.  The  estimated  total  discharge  is  approximately  5,600 
cfs,  with  95  percent  flowing  through  the  pilot  channel  (20  June  1978). 

View  toward  downstream  direction 
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Pilot  Channel  1,  White  River,  Levee  Unit  8  at  Edwardsport,  Ind.  Severe 
bank  caving  is  being  experienced  along  the  left  bank,  being  most  severe 
at  the  upstream  end  of  the  project.  The  view  is  upstream  (20  June  1978) 
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MONONGAHELA  RIVER 
CALIFORNIA,  PENNSYLVANIA 


Streambank  Erosion  Control  Evaluation  and  Demonstration  Act  of  1974 
Section  32  Program  -  Work  Unit  2 


EVALUATION  OF  EXISTING  BANK  PROTECTION  WORKS 

(1)  Location 

Stream  Monongahela _  River  Mile  48.2  Side  Left _ 

Local  Vicinity  Roscoe,  Pa. _ Lat  N40°04 ' 40"  long  W79°51'24" _ 

At/Nr  City  California _  County  Washing  ton  State  PA  Cong  Dist  27 

CE  Office  Symbol _ ORP _  Responsible  Agency  Private  owner _ 

Site  Map  Sources  Mon.  River  L/D  4  Project  Topo,  May  1962. _ 

Land  Use  Information  Sources  U.S.D.A.  -  SCS  Washington  City,  Soil  Survey  1974 


(2)  Hydrology  at  or  Near  Site 

.  Base  June 

Stage  Range  743.5  to  756.0  ft:  Period  of  Record  19  77  to  19  78  . 

Jan  78 

Discharge  Range  350  to  120,700  nfs;  Velocity  Range  0.1  tn  5.0  fp«a 

Sediment  Range  u^n  tn  tprt  Period  of  Record  19  —  tn  19 — 

Rank-full  Stage  755  ft;  Flnwll5 , 000  r.fs;  Ai/erage  Rernrrenre  Interval  _5 - yr 

Bank-full  Flow  Velocity:  Average _ 5.0  fps;  Neaf  Rank  3.3  tp<; 

Comments _ 


(3)  Geology  and  Soil  Properties 

Bank  (USCS)___JtL _ Bed  (USCS)__GM _ 

Data  Sources  Visual  inspection/borings  from  reconstruction  of  Dam  4 _ 

Groundwater  Bank  Seepage  None  observed  _ 

Overbank  Drainage  None  -  diverted  by  grading  and  construction  railroad  tie 
curb 

Comments _ 


(4)  Construction  of  Protection 

Need  for  Protection  Primarily  to  protect  private  property  &  secondly  to  act 

as  pleasure  boat  docking  area. _ 

Erosion  Causative  Anents  Water  velocities  from  high  water .  drawdown  effects  of 
high  water. _ _ 

Protection  Techniques  Hand-placed,  concrete,  brick.  &  stone  filled  rubber 
Genera?  Design  Two  low  walls  of  tires,  each  consisting  of  three  tiers  placed 

in  a  staggered  stacking  arrangement  &  filled.  The  walls  are  separated  by 
a  7-ft-wide  terrace 

Project  Length  140  ft:  Construction  Cost  S  oQ.OQ _  Mo/Yr  Completed  5/77 _ 


(5)  Maintenance 


Experienced  Flows  (Stage,  cfs,  Date) . 


-  Peak  value 


Repairs  and  Costs  (Item,  Cost,  Data)  To  date  minor  loss  by  vandalism  of  rubble  xn 


Comments: 


(6)  Performance  Observations  and  Summary 


Monitoring  Program  Visual,  twice  annuall 


Documentation  Sources  Owner _ 

Project  Effect  on  Stream  Regime  Insignificant 


Project  Effect  on  Environment  Lost  rubber  tires  beaching  in  downstream  areas 


Successful  Aspects  The  walls  have  halted  erosion  at  the  toe  of  slope  thus 


reventea  slumping  of  bank  as  experienced  U/S  and  D / 


Unsuccessful  Aspects  Tire  walls  do  not  protect  upper  bank  from  erosion  durin 


high  water  as  evidenced  by  loss  of  soil  above  upper  wall.  However,  the 


jriver  stage  exceeds  the  elev.  of  the  upper  wall  only  about  once  a  yr 
General  evaluation  Pro  i  pr  t  fn uoli  cinpo  ronstrurtinn  . 


Recommendations 


Map  N 


(7)  Additional  Information,  Comments,  and  Summary 


80  this  reach  of  river  bank  experienced  a  maior 


Although  bank  scour  occurred  and  trees  were  damaged  within  the  wall 


itself,  bulkhead  remained  intact  and  functioned  as  intended 

Attached  Items: 

40-1  Project  summary  40-4  Channel  cross  section 

40-2  Project  location  40-5  Photos  after  major  flood 

40-3  Rubber  tire  protection  plan 
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Monongahela  River  near  California,  Pennsylvania 
Project  Summary 

The  used-tire  revetment  in  the  pool  of  Lock  and  Dam  4  on  the  left 
bank  of  the  Monongahela  River  was  constructed  by  the  property  owner  in 
early  summer  of  1977.  There  are  two  walls  consisting  of  three  tiers  of 
tires,  each  separated  by  a  terrace.  These  tires  were  staggered  and  placed 
along  the  140  ft  of  his  property  fronting  the  river.  Each  tire  was  filled 
with  concrete,  stone,  and  brick  rubble,  and  no  anchors  were  used  to  attach 
the  tires  to  the  streambank.  The  owner  planted  ivy  in  the  top  tier  with 
the  intent  of  eventually  camouflaging  the  tires;  he  also  made  provisions 
to  handle  the  storm  drainage  from  a  24-in.  culvert  by  incorporating  an 
indentation  in  the  design  of  the  revetment  at  the  point  where  the  culvert 
discharges  into  the  river.  The  structural  concepts  used  in  the  design 
were  developed  by  the  owner,  based  on  his  experiences  in  protecting  the 
riparian  properties  of  his  parents  and  friends.  The  design  included  a 
protrusion  in  the  middle  portion  of  the  lower  wall  that  was  constructed 
to  cover  the  tree  stumps  left  a  decade  earlier  by  clearing  performed  in 
conjunction  with  the  raising  of  the  Lock  and  Dam  4  navigation  pool. 

In  addition  to  providing  the  obvious  benefit  of  bank  protection,  the  tire 
revetment  with  its  lower  wall  protrusion  serves  as  a  pleasure  boat  dock. 

In  1978  the  site  was  inspected  and  found  that  in  some  places  vegeta¬ 
tion  had  begun  to  take  root  in  the  sediment  that  had  been  deposited  in 
and  behind  the  tires  and  that  the  tires  had  intercepted  debris.  The 
bank  appeared  to  be  stable,  and  the  revetment  was  undamaged.  There  was 
no  growth  of  ivy  detected  above  the  top  tier  of  tires.  Pittsburgh 
District,  CE  (ORP) ,  personnel  made  a  follow-up  inspection  (March  1979) 
as  part  of  their  monitoring  program  for  this  site.  They  found  that 
although  the  annual  vegetation  had  died  during  the  winter,  the  revetment 
had  remained  stable,  had  induced  sediment  deposition,  and  had  intercepted 
more  debris.  Both  the  land  owner  and  ORP  are  satisfied  with  the  per¬ 
formance  of  the  used-tire  revetment  thus  far.  Erosion  seems  to  have  been 
retarded,  and  vegetation  has  become  established  in  the  sediment  that  has 
been  deposited.  ORP  does  note,  however,  that  there  are  lost  rubber  tires 
beaching  in  the  downstream  area  and  that  the  elevation  of  the  revetment 
is  not  sufficient  to  withstand  erosion  during  the  high  water  that  occurs 
about  once  a  year.  There  has  also  been  minor  loss  due  to  vandalism  of 
the  rubble  in  the  tires.  In  general,  the  revetment  has  performed  well, 
and  this  site  is  an  excellent  example  of  how  a  landowner  can  used  dis¬ 
carded  materials  to  protect  his  riparian  property  from  current  and  wave 
action  for  very  low  cost. 
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ELEV  ABOVE  N.G.V.D.  OF  1929  ELEV.  ABOVE  N.G.V.D  OF  J929 


View  looking  downstream  along  the  riverbank 
8  October  1980 
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Streambank  Erosion  Control  Evaluation  and  Demonstration  Act  of  1974 
Section  32  Program  -  Work  Unit  2 

EVALUATION  OF  EXISTING  BANK  PROTECTION  WORKS 

(1)  Location 

Stream  Ohio _  River  Mile  90.6  Side  Left _ 

Local  Vicinity  wheeling  Parking  wharf _ Lat  N4Q  04  1 QQ1  Long  W80  43  24 _ 

At/Nr  City  Wheeling _  County  Ohio  State  WV  Cong  Dist  1 

CE  Office  Symbol  ORP _  Responsible  Agency  QRP-Citv  of  Wheeling _ 

Site  Map  Sources  Hannibal  L/D  Project  Topo  &  Soundings,  June  1967 _ 

Land  Use  Information  Sources  Hannibal  L/D  Project  Topo  &  Snnnrtings  Tune  1QR7 

(2)  Hydrology  at  or  Near  Site 

Stage  Ranoe  623.0  to  6?4.8  ft:  Period  of  Record  19  71  to  19  7ft 

June  72 

Discharge  Range  6300  to  348.000  cfs,  Velocity  Range  0. 1  to  5. 9  fps 

Sediment  Range  ukn  to  -  tpri  Period  of  Record  19  — i  to  in  — 

Bank-full  Stage  645  ft;  Flow  235  .QQQfs:  Average  Recurrence  Interval  __6 _ yr 

Bank-full  Flow  Velocity:  Average  fps;  Near  Rank  3.7  ...  fps 

Comments  Note  that  bank-full  stage  occurred  2  Feb.  79 _ 


(3)  Geology  and  So»  Properties 

Bank  flJSCSi  Unknown _ Bed  (tJSCS)  GM-GP 


Data  Sources . 


Groundwater  Bank  Seepage  None  observed. 


Overbank  Drainagelop  of  bank  is  paved  parking  lot  sloped  to  the  river  &  all 


overland 
Comments  . 


1  drainage  cascades  oyer  stone  protection,  ,  .  , 

The  till,  used  to  raise  tne  Iofrer  level  &  on  uhirh  Hip 


extended  stone 


protection  rests,  is  a  granular  material  all  of  which  is  less  than  ft"  ui  t-h 
only  35%  allowed  to  pasft  £h_e  No ..200  ^i|ve . 


‘M 


onstruction  of  Protection 


Need  for  Protection  Original  slurry  protection  to  protect  parking  wharf  stxueture ; 

additional  stone  protection  needed  when  lower  level  of  uharf  uac  raicoH 
Oct.  71. 

Erosion  Causative  Agents  Mater  vel  nr.it  iec  &  turhuJ enre  frnm  high  water  r  nverhank 

drainage,  drawdown  effects. _ ____ _ _ 

Protection  Techniques  Slurry  concrete  &  stone  protection  over  filter  fabric 
General  Design  One  foot  thick  stonp  protection  nvor  furor  fabric  slushed- 
with  concrete  at  very  top  and  toed  in  at  top  of  old  slurry  concrete  protect- inn 


Project  Length  624 _ ft,  Construction  Cost  $  16 . 000  Mo/Yr  Completed  10/71 

Repair  34,000  Repair  3/72 
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(S)  Maintenance 

Experienced  Flows  (Stage,  cfs,  Patel^l-  647.0,  (3=256,000  cfs,  V=  5.5  fps _ 

on  Feb.  26,  1979;  El.  644.0,  Q=225,000  cfs,  V=5.5  fps  on  6  Mar  79 _ 

Repairs  and  Costs  (Item,  Cost,  Data)  Repair  in  March  72  for  $34,000;  parking  authority 
has  added  concrete  rubble  since  then  -  on  what  occasions  &  at  what  cost  is 
unknown .  _ 


Comments:  Experienced  flows  are  peak  values,  attached  stage 

averaging  values. _ 

(6)  Performance  Ob»ervatlon»  and  Summary 

Monitoring  Program  Visual,  twice  annually- _ 

Documentation  Sources  District  files. _ 

Project  Effect  on  Stream  Regime  None _ 


Project  Effect  on  Environment  None 


Successful  Aspects  Has  maintained  the  integrity  of  the  parking  structure. 

Unsuccessful  Aspects  In  five  small  areas  within  the  project  reach,  the  filter 

fabric  is  exposed  (area  5'  x  10'}:  in  other  areas  the  parking  authority 
has  had  to  replac. e  los t  stone  with  rubble  concrete  tn  nuinrain  t-he  infpy i t v 

^eneVli  f \fa9ikfifeVi1 °n ; _ Apparently  the  repair  work  done  in  1973  has  not  been 

100%  effective  since  the  parking  authority  still  has  to  replace  lost  stone 

protection.  There  appears  to  have  been  no  loss  of  stone  since  last  inspec t ion 

Recommendations  Continue  to  monitor  the  loss  and  replacement  of  stone. 


(7)  Additional  Information,  Comment*,  and  Summary 


Map  No.  41. 


Attached  Items. 


41  -  1  -  Pertinent  Project  Details 


41  -  2  -  Location  Map 


41  -  3  -  Typical  Cross  section 

41  -  4  -  Photos:  before  construction;  after  construction;  after 
substantial  flow 


Wheeling,  W.  Va.  Site,  Ohio  River 


1.  Location. 

In  1974  the  Pittsburgh  District  completed  construction  of  Hannibal 
Locks  and  Dam  on  the  Ohio  River  at  mile  126.4.  As  a  result  of  this 
action,  the  pool  which  includes  the  Wheeling,  W.  Va.,  reach,  was  raised 
from  an  elevation  of  617.8  ft  (elevation  of  the  old  Dam  13  pool)  to  its 
present  normal  pool  elevation  of  623  ft  which  extends  upstream  to  Pike 
Island  Locks  and  Dam  (mile  84.2).  The  623-ft  elevation  of  the  new 
Hannibal  pool  required  raising  the  elevation  of  several  riverfront  struc¬ 
tures  and  their  associated  protection  works  to  a  level  that  would  accommo¬ 
date  anticipated  flows.  Among  the  structures  affected  was  the  Wharf  Park¬ 
ing  Garage  (mile  90.6),  which  is  operated  by  the  City  of  Wheeling  and  lo¬ 
cated  on  the  left  bank  of  the  main  channel  of  the  Ohio  River  directly 
across  from  the  center  of  Wheeling  Island  (Item  41-2),  and  approximately 
0.2  mile  downstream  from  the  historic  Wheeling  Suspension  Bridge. 

2.  Hydrologic  and  Geologic  Description. 

Unpublished  discharge  data  are  available  for  the  National  Weather 
Service  gaging  station  at  the  Wharf  Parking  Garage.  Maximum,  mean,  and 
minimum  daily  discharges  for  the  life  of  the  project  (1971  to  present) 
are  348,000  cfs,  44,800  cfs,  and  6,300  cfs,  respectively.  Discharges  of 
235,000  cfs  or  more  are  considered  flood  flows.  The  maximum  flow  measured 
at  this  gage  occurred  on  22  June  1972.  Since  October  1971  other  flood 
flows  have  been  measured  on  18  and  25  February  1975  and  2  February  1979. 
Throughout  the  period  of  record  there  have  been  many  other  days  on  which 
the  flows  have  approached  flood  level.  Flow  velocities  range  from  0.1 
to  5.9  fps.  No  suspended-sediment  load  or  bed-material  gradation  samples 
have  been  taken  in  this  reach.  The  bed  gradient  is  0.80  ft/mile  with  the 
bed  material  consisting  of  sand  and  gravel.  The  bank  slopes  are  IV  on  2H 
in  the  vicinity  of  the  parking  facility,  with  the  soils  being  clay,  sandy 
clay,  and  silt.  The  depth  to  bedrock  ranges  from  15  to  25  ft. 

3.  Design  and  Construction. 

The  original  bank  protection  at  the  Wheeling  site  consisted  of  624 
lin  ft  of  a  concrete  slurry  blanket,  approximately  12  in.  thick,  con¬ 
structed  to  an  elevation  varying  between  625.5  and  626.5  ft.  The  date 
of  placement  of  this  slurry  is  not  known.  With  the  anticipated  rise  of 
the  Hannibal  Pool,  the  Pittsburgh  District  decided  to  raise  the  elevation 
of  the  lower  level  of  the  parking  garage  to  631  ft  and  to  extend  the 
slope  protection  to  the  613-ft  elevation. 

In  mid-1971,  0RP  advertised  for  bids  to  raise  and  resurface  the  lower 
parking  level  with  bituminous  pavement,  to  remove  and  replace  the  exist¬ 
ing  steel  guardrail,  and  to  place  624  lin  ft  of  riprap  bank  protection  in 
a  12-in.  layer  over  filter  fabric  and  granular  fill,  extending  from  the 
elevation  of  the  existing  concrete  slurry  revetment  (625.5-626.5)  to  an 
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elevation  of  631  ft.  Item  41-3  shows  a  typical  section  of  this  revet¬ 
ment.  On  27  July  1971  the  contract  for  the  work  was  awarded  to  the 
James  White  Construction  Company  of  Weirton,  W.  Va.  Work  on  the  project 
began  on  9  August  1971  and  was  completed  by  20  October  1971.  The  total 
cost  was  $107,348.51  which  included  $12,342.00  for  374  cu  yd  of  riprap 
and  $3,910.00  for  1,150  sq  yd  of  Filter-X  fabric,  manufactured  by 
Carthage  Mills,  of  Cincinnati,  Ohio. 

Partial  failure  of  the  revetment  occurred  in  March  1972  (see  Item 
41-4).  As  a  result  of  this  failure,  an  inspection  was  conducted  by  ORP 
personnel  on  29  March  1972  after  the  water  had  receded  to  4  ft  below  the 
top  of  the  original  concrete  slurry  revetment.  The  investigation  re¬ 
vealed  that  in  many  locations  the  1971  protection  had  been  placed  on  top 
of  the  original  concrete  slurry  revetment  with  no  toe  support  to  prevent 
the  stone  from  sliding  downslope.  The  original  contract  drawings  clearly 
indicate  that  the  new  riprap  should  have  been  keyed  through  the  surface 
of  the  existing  protection  as  toe  support.  In  a  number  of  sections  the 
riprap  had  slid  into  the  river  thus  exposing  and  often  tearing  the  filter 
fabric. 

Repair  of  the  damaged  revetment  was  requested  on  19  June  1973  by  the 
Engineering  Division  of  the  Pittsburgh  District  and  was  completed  by 
personnel  of  the  Operations  and  Maintenance  Branch  on  13  September  1973. 
The  total  cost  of  the  1973  repairs  was  $33,700  which  included  removal  of 
the  1971  revetment  and  part  of  the  lower  bituminous  pavement  and  the  pur¬ 
chase  of  new  filter  fabric  (Poly-Filter  X). 

4.  Conclusions  and  Recommendations. 

Although  generally  effective,  the  stone  and  filter  fabric  revetment 
has  a  history  of  chronic  localized  failures  related  to  sliding  stability 
of  the  stone  on  the  filter  fabric.  Sliding  stability  is  reduced  through 
external  hydraulic  forces  experienced  during  high-water  events  as  well  as 
oversteepening  of  the  slope  due  to  shifting  of  the  bank  soil.  Such  soil 
displacements  may  result  from  settlement  or  internal  seepage.  The  per¬ 
formance  of  the  protection  at  the  Wharf  Parking  Garage  shows  that  plastic 
filter  fabric  may  be  inappropriate  for  use  where  there  is  marginal  slid¬ 
ing  stability.  At  this  site  a  graded  sand  and  gravel  filter  might  have 
provided  sufficient  additional  sliding  resistance  to  prevent  the  local¬ 
ized  failures. 
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Streambank  Erosion  Control  Evaluation  and  Demonstration  Act  of  1974 
Section  32  Program  -  Work  Unit  2 

EVALUATION  OF  EXISTING  BANK  PROTECTION  WORKS 


(1)  Location 

Stream  Ohio _  River  Mile  83  Side  Right 

Local  Vicinity  Tiltonsville .  Ohio _ Lat  N40°10l00"  Long  W80°41l48" 

At/Nr  City  Tiltonsville _  County  Jefferson  State  OH _ Cong  Dist  1  ft 

CE  Office  Symbol  ORP _  Responsible  Agency  ORPED _ 

Site  Map  Sources  Pike  Island  L/D  Pool  Todo  &  Soundings,  Marrh  1Q5Q 
Land  Use  Information  Sources  Same  as  above 


Discharge  Range  2 »  300  to  348  %  OOP  cfs; 
Sediment  Range  dkn  _  to  — 

Bank-full  Stage  660  ft;  flow _ 

Bank-full  Flow  Velocity:  Average 


(2)  Hydrology  at  or  Near  Site 

June  June 

Period  of  Record  19  68  to  197ft 


Stage  Range  644.5  to. 

_  June  [1 

Velocity  Range  0.1  to  6.2  fps 
.  tpd;  Period  of  Record  19  72  to  19  80 

_ cfs;  Average  Recurrence  Interval  50  .  yr 

fps;  Near  Bank  L  O _ fps 

Comments  Pike  Island  L/D  is  just  downstream  at  R.M.  84. 2 _ 


(3)  Geology  and  Soil  Propertiee 

Bank  (USCS)  SM-SP _ Bed  (USCS)  GM-GP _ 

Data  Sources  _ _ 

Groundwater  Bank  Seepage  >linnr _ 

Overbank  Drainage  — From  residences  hark  yarHa  anH  Pnan^or^H  rkrprnc 
Comments _ 


(4)  Construction  of  Protection 

Need  for  Protection  Bank  erosion  along  Main  Street  riverfront 


Erosion  Causative  Agents  Water  velocities  from  high  water,  overbank  drainage, 

and  possibly  seepage. _ 

Protection  Techniques  Graded  gravel  to  act  as  riprap  protection _ 

General  Design  3800  tons  of  graded  gravel  between  3/8"  and  4-1/2"  placed 
in  the  eroded  pool  level  notch  on  a  l-vertical-on-2-horizontal  slope. 
Project  Length  2500  ft  Construction  Cost  £  27 , 000 _  Mo/Yr  Completed  7/68 


T 


(S)  Maintenance 

Experienced  Flows  (Stage,  cfs,  Date)  FI  .  ftSOj  Q=2Shlfififl  cfs,  V=S.2  fps,  nn  2 fS  Feh 
79:  El.  647.4.  0=225.000  cfs.  V=4 . 9  fps  on  6  March  79 _ 


Repairs  and  Costs  (Item,  Cost,  Data)  None  to  date. 


i 


I 


t 


« 


- 

Comments:  Experienced  flows  are  peak  values _ 


(6)  Performance  Observations  and  Summary 

Monitoring  Program  Visual,  twice  annually _ 

Documentation  Sources  District  files _ 

Project  Effect  on  Stream  Regime  Insignificant _ 


Project  Effect  on  Environment  Stabilized  environment  within  project  reach. _ 

Successful  Aspects  Halted  erosion  within  the  zone  it  was  placed,  elev .  642.0 

to  approximate  elev.  647.0. _ 

Unsuccessful  Aspects  Minor  erosion  still  takes  place  above  the  protected  zone . 


General  Evaluation  Although  some  shifting  of  the  gravel  has  occurred  in  the 
past  lOyr.s.,  the  protection  appears  to  be  functioning  satisfactorily. 

Recommendations  Future  designs  should  be  placed  on  a  flatter  slope  than  IV 
on  2H  initially  or  increase  volume  of  gravel  to  prevent  decreasing  effective¬ 
ness  as  the  slope  flattens. _ 

(7)  Additional  Information,  Comments,  and  Summary 

Map  No.  42. _ 

Attached  Items. _ 

42  -  1  -  Additional  project  information. 

42  -  2  -  Project  Location 

42  -  3  -  Typical  Cross  Section 
42  -  4  -  After  substantial  flow 
42  -  5  -  After  substantial  flow 
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Tiltonsville ,  Ohio  Site,  Ohio  River 


1.  General ■ 

In  1968  gravel  protection  was  placed  by  the  Pittsburgh  District 
Operations  and  Maintenance  Branch  along  approximately  2500  ft  of  the 
right  bank  of  the  Ohio  River  at  Tiltonsville,  Ohio  (Item  42-2) . 
Tiltonsville  is  located  upstream  of  Pike  Island  Dam  (mile  84.2)  which 
maintains  a  normal  pool  elevation  of  644  ft  through  the  Tiltonsville 
reach  (variation  less  than  1  ft).  The  top  of  the  bank  at  this  site  is 
approximately  20  ft  above  the  Pike  Island  pool.  River  traffic  in 
the  vicinity  of  this  bank  is  infrequent  because  the  Pike  Island  Locks 
are  downstream  on  the  left  bank  of  the  river. 

2.  Hydrologic  and  Soils  Description. 

No  discharge  or  sediment  data  are  available  for  the  reach  that 
includes  this  revetment.  Unpublished  discharge  data  are  availble 
for  the  CE  gaging  station  located  at  Pike  Island  Locks  and  Dam 
(mile  84.2).  Maximum,  mean,  and  minimum  daily  discharges  for  the 
period  of  record  of  this  station  (1963  to  present)  are  368,000  cfs, 
39,800  cfs,  and  2,900  cfs,  respectively.  Discharges  of  250,000  cfs 
or  more  are  considered  flood  flows.  The  maximum  flow  measured  at  the 
Pike  Island  Dam  gage  occurred  on  11  March  1964.  Other  flood  flows 
have  been  measured  during  March  1963,  February  1966,  June  1972  and 
February  1979;  throughout  the  period  of  record  there  have  been  many 
other  days  on  which  the  flows  have  approached  flood  level.  Flew 
velocities  at  the  Tiltonsville  site  range  from  0.25  fps  to  7.0  fps. 

The  bed  gradient  is  0.8  ft/mile.  The  bank  soils  are  sandy  silt  and 
silty  sand. 

3 .  Design  and  Construction. 

The  bank  protection  consists  of  a  wedge  of  gravel  fill  placed  in 
the  eroded  notch  to  a  1-on- 2  outer  slope.  Work  was  done  from  barges 
on  the  river.  The  gravel  was  graded  between  3/8  and  U\  in.,  with 
50  percent  being  in.  in  diameter.  The  gravel  protection  was  placed 
on  the  bank  from  3  ft  above  normal  pool  level  to  2  ft  below  pool  level 
(Item  40-3) ,  with  the  cost  of  the  protection  being  approximately 
$27,000.  Although  the  size  of  the  gravel  appears  to  be  small  for  this 
bank  protection  application,  the  Pittsburgh  District  considered  this 
material  adequate  because  most  of  the  rive’-  traffic  is  near  the  opposite 
bank  and  because  Pike  Island  Dam  maintains  normal  pool  level  fluctua¬ 
tions  within  a  relatively  narrow  range. 

4.  Conclusions  and  Recommendations. 

Field  observations  indicate  that  the  gravel  protection  has  assumed 
a  stable  beach  configuration  under  the  action  of  river  stage  fluctua¬ 
tions  and  waves  generated  by  wind  and  river  traffic.  Much  of  the  gravel 
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•ACAOCOPV  RESOLUTION  TEST  CHART 


protection  above  approximately  elevation  646  has ,  however,  washed  down 
onto  the  beach  or  into  the  river  (Items  40-4  and  40-5).  The  gravel 
beach  now  has  inclinations  ranging  from  about  1  on  4  to  1  on  10  and 
averaging  about  1  on  5  to  1  on  6}  the  gravel  beach  continues  to  perform 
its  intended  function  of  protecting  the  toe  of  bank  from  wave  action  at 
normal  pool  level.  However,  the  bank  continues  to  fail  and  erode, 
primarily  during  river  stages  above  normal  pool,  by  complex  geotechnical 
processes  that  include  retrogressive  sliding  induced  by  flood  scouring, 
drawdown ,  and  related  piping.  In  future  designs  incorporating  gravel  toe 
protection  consideration  must  be  given  to  stabilization  and  protection  of 
the  upper  bank. 
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Downstream  view  of  beach 
10  January  1960 


View  of  beach  Material 
10  January  I960 
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Straambank  Eroalon  Control  Evaluation  and  Oamonatrallon  Act  ot  1974 
taction  32  Program  •  Work  Unit  2 

EVALUATION  Of  EXISTING  BANK  PROTECTION  WORKS 

(1)  l  o  callow 

Stream  Woodcock  Croak  Prv*<  Mtt*  3.9  StdS  tefr  mnA  PtqHr 

Local  VicMuty  Sasatrtown.  PA  Lai  4?'  Long  W80°0S ' 

At/Nr  City  Hoad  villa  County  Crawford  Stata  PA  Cong  0*M  24 

ce  ottica  Symopt  0*P _  WaapowatWa  Agency  US  Army  Eoalnaar  Plat . .  Pit  tabor  eh 

S*ia  Map  Sources  US  Amy  Ena loser  Plat.,  PUtaburch _ 

Land  uee  »n»o«mation  Racraatloa,  Panting 


1*1  wypwi  m  gt  wimm  iw 

Staga  Range  2  _  _  n>  6«S_  H  Renod  ot  Record  itZL  to  it  EL 

twniga  Rang*  7—  to  14QQ  _  et»  vetocay  Ranga  JL  _ to  JLfliaailpa 

Saotmani  lSSL  tpg  Rawed  ot  Record  tgZA,«o  ttEL 

Bank-tutt  Staga  LI  ft.  rm»  1000  h%  Average  Racunann  » maw  at  4  yt 

Bana-tua  Plow  vatocity  Aaamga . I—..  tpa  Near  Sana  7-A  ipa 

cn-am  Pata  applicable  aftar  construct loo  «r  a—  above  ,tudv  ram 


ffl  OaalBBv  and  SaS  PraoarBaa 

Bank  IUSCS1 _ £& _ Sad  (USCS) _ QL 

Data  Bor  Inca  fron  construction  of  Woodcock  Ham - 

WaoT 

VKOUOOwPft  DSrW  MWfWgv  . . . .  ■■  — 

Owareank  Oramaga  Hiaot _ 


Naad  tor  Arraat  ban|t  trollop.  protect  N|Hai»tU  1<na- 

and  «aln tain  natural  channel  alleramnt. 

Erosion  Causative  ag-**  Hish -velocity  attack  on  ou^pUt  gt  bf«*U-  tddl - 

action,  and  _ _ _ 

Protection  Tactmmum  Cabion  deflectors  (spurs)  and  riprap. _ 

General  Deergn  Spurs  on  outs  Ida  of  bands  to  keep  high  velocities  away  froe 

bank;  ona  aagaant  also  riprappad. _ 

Protect  Length  1200  ft  Construction  Com  t  10,000 


Mo  >f  Completed  10/73 


Repairs  and  Coats  (itanv  Coat  Data) 


Comments  ^  — ^ntononca  to  data 


Unsuccessful  Aspects 


”  i  nTrwvT'  rTTrnn 


or  brofcnu _ _ _ _ _ 

Evaluation  Project  foiled  to  adequately  protect  outside  of  ooe 


•harp  bend,  otherwise  It  has  had  the  desired  effect. 


t  1980,  for  additional 


information. 


Attached  Hama; _ 

A 3-1  Project  namry 
43-2  Vicinity  nap 
43-3  Project  plan 


43-5  Project  photos 
43-4 
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Woodcock  Creek  Daa  Site,  Woodcock  Creek 


1.  General . 

In  July  1973  the  Pittsburgh  District  completed  construction  of  the  Wood¬ 
cock  Dee  which  is  located  on  Woodcock  Creek.  Gabion  spurs  were  constructed 
along  Woodcock  Creek  to  arrest  its  natural  neanderlng  tendencies,  in  order  to 
Maintain  for  future  recreation  use  the  Federal  lands  adjacent  to  the  creek 
downstream  of  the  daa. 

2 .  Hydrology  and  Soils  Deacrlytton. 

Discharge  data  from  the  dan  are  available  at  the  project.  Haximua, 
a sen  and  ainiaua  daily  discharges  tor  the  life  of  Woodcock  Creek  Daa 
project  (1973  to  present)  are  1400  cfs,  710  cfa,  and  IS  cfs  respectively. 
Discharges  of  1000  cfs  are  bank-full  flows.  The  maxima  flow  within  the 
period  of  record  (1400  cfs)  occurred  in  Harch  1974.  With  a  discharge  of 
710  cfs,  flow  velocities  range  from  0.2  fps  near  the  banka  to  12. S  fps 
along  the  riprapped  reach  at  the  downatreaa  end  of  the  protection.  Ho 
suspended-sediment  load  or  bed-material  gradation  samples  have  been  taken 
in  this  reach.  The  bed  gradient  within  the  protected  reach  la  17  feet/aile. 
Woodcock  Creek  flows  northwest  in  a  northwesterly  trending  preglacial  val¬ 
ley  eroded  in  bedrock  which  was  backfilled  with  till.  Lake  sediments,  and 
kaae  deposits.  The  creek  bed  and  bank  soils  consist  of  silty  sandy  gravel 
and  silty  gravelly  sand. 

3.  Design  and  Construction. 

On  20  Hov ember  1972  the  Poster  Grading  Company  received  notice  to 
proceed  for  the  construction  of  a  recreation  area  below  Woodcock  Creek  Dam. 
Included  in  this  work  was  the  placement  of  the  gabion  spurs  and  riprap 
along  the  creek  channel.  The  cost  for  the  320  cubic  yards  of  stone-filled 
wire  mesh  gabions  and  60  cubic  yards  of  riprap  was  56,400  and  52,000,  respec¬ 
tively.  The  riprap  ties  needed  to  protect  an  exposed  gas  line.  A  modifica¬ 
tion  to  the  contract  added  gabion  spurs  numbered  6  and  7  and  lowered  gabion 
spurs  numbered  3,  8  and  9  to  one  foot  below  the  existing  streaabed.  The 
quantity  of  gabions  was  Increased  by  33  cubic  yards  and  the  total  cost  of 
the  modification  was  51,633.  The  contract  was  completed  16  October  1973. 

As  a  result  of  the  4th  Periodic  Inspection  of  Woodcock  Dam  on  12  July 
1979,  the  Pittsburgh  District  undertook  a  hydraulic  study  to  evaluate  the 
effectiveness  of  the  gabion  spurs  since  some  bank  erosion  was  occurring  and 
some  gabions  had  been  displaced.  The  conclusion  to  this  study  was  that 
additional  riprap  will  be  placed  along  the  bank  between  gabion  spurs  num¬ 
bered  10  and  11. 

4.  Conclusions  and  gee omaendat ions. 

The  choice  of  the  spur  design  over  a  revetment  design  was  based  on 

ITEM  43-1 
(Sheet  1  of  2) 


11-43-3 


economics.  The  design  end  layout  depended  heavily  on  the  practical  knowl¬ 
edge  and  experience  of  the  design  engineer.  Apparently,  the  gabion  spurs 
have  performed  as  intended,  abating  erosion  and  maintaining  channel  align¬ 
ment.  Some  serious  erosion,  however,  has  taken  place  between  spurs  numbered 
10  and  11  where  remedial  work  is  now  planned.  Erosion  occurring  between 
spurs  numbered  5  and  6  and  spurs  numbered  9  and  10  is  considered  minor. 
Although  spurs  numbered  11  and  13  have  been  slightly  displaced,  they  con¬ 
tinue  to  function. 
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SITE 

WOODCOCK  CREEK 


TYPICAL  RIPRAP  SECTION 
SCALE  r*  5* 


WOODCOCK  CREEK  DAM 
SITE 

WOODCOCK  CREEK 
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Downstream  view  from  spur  No.  11  after 
a  test  discharge  of  710  cfs  from  the 
dam  outlet  works  (15  July  1980) 


DOWNSTREAM  VIEW 

WOODCOCK  CREEK  DAM 
SITE 

WOODCOCK  CREEK 
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Stream  bank  Eroaton  Control  Evaluation  and  Demonstration  Act  of  1974 
Section  92  Program  -  Work  Unit  2 

EVALUATION  OF  EXISTING  BANK  PROTECTION  WORKS 

liii-SSSS  Right  looking  •  ! 

Stream  Little  Rockfiah  Creek _  River  Mile  1.0  Side  flyfn?t;reaw 

Local  Vicinity  Near  Fayetteville _  Lat  N35  00*  Long  W79°00 * _ 

At/Nr  City  Hope  Hllla _  County  ttwharland  State  NC  Cong  Diet _ Ith — 

CE  Office  Symbol  SAWEN-PP  Responsible  Agency  Coro*  of  Engineers -  # 

Site  Map  Sources  USGS  Quadrangle  sheet  &  plate  3  froa  March  74  Section  14 _ 

llRB'Vfc  information  Source*  Site  investigations _ _ 


12)  Hydrology  at  or  Near  SHs  9 

Stage  Range  1.7  to  10.0  ft:  Period  of  Record  1918—  to  19  81  - 

Discharge  Range  20  to  1100  _  cfs:  Velocity  Range  1  to _ 2*5 _ fps 

S^irjwii  Range  V»kn  to  ukn  tpO.  Period  of  Record  19?1_  to  19  . 

Bank-full  Stage  35  ft  Flow  ukn  cfs;  Average  Recurrence  Interval _ ukll  yr  * 

Bank-full  Flow  Velocity  Average  &hout_-?7^k.  Near  BankaliOUt*~V^ 

Comments  Hl&h*  (eroded)  bank  la  on  bluff-  15  ft.  high r  in  90°  cmata - - 


(9)  Osotofly  and  Sob  Properties 

Ban£h<USCS)  ^fruiesf  Sandy  alluu Inn,  overlaying  clay 

Data  Sources  -Field  observation - — 

Groundwater  Bank  Seepage  Horizontal  flow  on  Cop  of  day  layer - 

Overbank  Drainage  Flow  from  street  down  bank - _____ - 

Comments _ _ _ _ _ _ _ — - 


(4)  Construction  of  Protection 

Need  for  Protection  Floods  of  1972-73  caused  high  stages  and  velocities  which 
entitrihiirflH  to  1nnn  of  protective  vegetation  bank  cnw.r  causing  ernslnn- 
£osion$3aus8fl#e No  vegetative  cover. - . 


Protection  Techniques  Gabions  on  1.5H  to  IV  slope.  24  ft.  high -  • 

General  Design  Straamhad  apron  section  nf  1X1X12,.  u/2  imi?.  sections— la— front ; 
bank  paving  of  2  1X3X12  sections  up  1.5H  to.  IV  slope. — Area  froa  gabions 
I^Oj«e1>tength*t_5S2Lff5ft;  Construction  Cost  »  $76.040.47Mo/Yr  Completed  J£l_76 - 
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Eapenencad  Flows  (Stag*.  cfs.  Patai  IQ«0  ft«»  obout  1,000  cfs,  Sept.  1978 
and  10.8  ft.,  about  1100  cfs  Feb.  79  (dan  governs  snail  releases 


Comments 


ter  system 


gabions  would  be  desirable  on  future  projects.  _ 


•)  Performance  Observations  and 


Monitoring  Program  Ground  photography,  velocity  neas  at  low,  med,  high  flow; 

Documentation  dowcw^US  Geological  Survey  measurements  &  records _ 

Project  Effect  on  Stream  Regime  Elimination  of  bank  erosion  at  project  site _ 


Project  Effect  on  Environment  Reduction  of  suspended  sediment  load  of  stream  b 


elimination  of  erosion  at  project  site. 


Successful  Aspects  Erosion  sto 


General  Evaluation 


slippage  of  gabions  resulted 


Recommendations  Repaired  area  t 

vlding  timber  toe  at  streambed  level. 


(110  acre  reservoir).  The  reservoir  is  generally  kept  full  for  recreational 


purposes. 


Attached  Items. 

44  -  1  -  Project  Summary 
44  -  2  -  Project  location 
44  -  3  -  Cross  sections 


4  -  Preproject  photos 

5  -  Photos  during  repairs 

6  -  Photos  after  repairs  and 

substantial  flow 
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Little  Rockfish  Creek 


Project  Summary 

Prior  to  1972,  serious  streambank  erosion  had  been  experienced  on 
the  cut  bank  of  Little  Rockfish  Creek  in  the  bend  below  the  daa  owned 
by  Dixie  Yams  Hill  Textile  Company.  Local  officials  felt  that  continued 
erosion  would  eventually  cause  not  only  a  washout  of  East  Patterson  Street, 
but  also  the  loss  of  town-owned  utilities,  a  6-in.  sewerline,  and  a  2-in. 
waterline  located  beneath  the  street.  Heavy  rains  during  1972-1973  caused 
abnormally  high  stages  and  correspondingly  high  velocities  in  Little 
Rockfish  Creek  which  resulted  in  the  loss  of  protective  vegetative  cover. 
The  town  of  Hope  Hills  attempted  to  retard  the  failure  of  the  streambank  by 
dumping  broken  concrete  rubble  on  the  slope,  but  this  did  not  prove  to  be 
a  successful  method  to  minimize  the  erosion. 

In  response  to  a  request  from  the  Kayor  of  Hope  Kills,  Wilmington 
District,  CE  (SAW),  prepared  a  report  that  contained  recommendations  for 
protection  of  the  eroding  streambank  and  showed  that  an  installation  of 
gabions  on  filter  fabric  would  be  more  economical  than  either  a  30-in. 
layer  of  riprap  placed  on  filter  fabric  or  the  excavation  of  a  new  channel. 
In  addition,  SAW  indicated  that  without  protection  a  225-ft  section  of 
East  Patterson  Street  would  be  washed  out  a  minimum  of  three  times  during 
a  50-yr  evaluation  period;  however,  with  protection  a  benefit-cost  ratio 
of  1.1  to  1  would  be  realized.  SAW  constructed  a  revetment  on  Little 
Rockfish  Creek  consisting  of  gabions  placed  on  filter  fabric  with  fescue 
and  rye  grass  planted  on  the  bank  slopes  landward  of  the  gabions. 


ITEM  44-1 
(Sheet  1  of  2) 


The  total  length  of  the  completed  gabion  revetment  is  approximately 


2S0  ft  with  the  gabions  and  filter  fabric  extending  15  ft  above  the 
streambed  elevation.  The  installation  was  completed  in  May  1976.  During 
construction,  the  contractor  encountered  a  perched  water  table  resulting 
in  saturation  of  the  construction  fill  material.  In  January  1977, 
approximately  20  lln  ft  of  the  revetment  slipped  6  to  8  ft  vertirilly. 

The  suspected  cause  of  this  failure  was  groundwater  seepage  and  possibly 
improper  compaction  of  the  fill  material  beneath  the  filter  fabric,  rather 
than  high  streamflows  or  clogging  of  the  filter  fabric.  Had  subsurface 
investigations  been  conducted  prior  to  construction  of  the  revetment,  the 
perched  water  table  condition  would  have  been  discovered,  and  measures 
to  divert  the  groundwater  away  from  the  streambank  could  have  been 
incorporated  into  the  project  design.  Repairs  to  the  damaged  portion  of 
the  revetment  were  made  in  November  1977.  In  May  1978,  SAW  personnel 
inspected  the  repaired  section  and  found  no  evidence  of  additional  failure. 
A  November  1980  inspection  by  WES  and  SAW  noted  very  little  change  with 
the  exception  of  a  scour  pocket  that  had  developed  at  the  upstream  end 
of  the  gabion  mattress.  SAW  concluded  that  the  revetment  has  performed 
as  designed. 
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‘CHOCS  SECTION  2 
UPSTREAM  OF  PROJECT 
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‘SEE  ITEM  44-3 


‘CROSS  SECTION  3 
DOWNSTREAM  OF  PROJECT 


LITTLE  ROCKFISH  CREEK 
AT  HOPE  MILLS  N.  C. 
PROJECT  CROSS  SECTIONS 


LiCCle  Rockflsh  Creek,  view 
upstream  showing  middle  and 
upper  end  of  project,  pre¬ 
project  conditions.  April 
1973 


Four  and  one-half  years  after  construction.  Note  stability 
of  repaired  section  two  and  one-half  years  after  repair. 

October  1980 


Little  Rockfish  Creek,  after  repairs  and  substantial  flow 
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Stream  bank  Erosion  Control  Evaluation  and  Demonstration  Act  ot  1974 
Section  32  Program  -  Work  Unit  2 

EVALUATION  OF  EXISTING  BANK  PROTECTION  WORKS 

(1)  Location 

Stream  Ml  LI  Creek _  River  Mile _ Side _ 

Local  Vicinity  Redlands _  LatN  34qQ5*  Long  Ml  17°  06 » 

Al/Nr  City  Mentone _  County  RarnafUnn  State  CA  Cong  Dist _ 

CE  Othce  Symbol  SPL  Responsible  Agency  Corns  of  Engineers _ 

Site  Map  Sources _ 

Land  Use  information  Sources _ 


(2)  Hydrology  at  or  Near  SHa 


Stsge  Range  .  »o _ fi  Period  of  Record  19 _ to  19 _ 

O'tcnarge  Range _ to  18..0QQ  ct*  Velocity  Range  8  to  _  18  fps 

Sediment  Range _ to _ tpd.  Period  of  Record  19 _ to  19 _ 

Bank-fun  Siege _ ft.  Flow  _____  c*s.  Average  Recurrence  interval _ yr 


Bank-fun  Flow  Velocity  Average _ 

Comments  StuuK,rd  >>r,,>cct 


_ fps.  Near  Bank  _ 

Flood  33,000  cfs 


fps 


C 
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(3)  Qaotocv  and  >oa  Properties 

Bank  IUSCS) _ Bed  (USCS»  Sands,  gravel,  cobbles  & 

boulders  up  to  3'  In  tliam 
Data  Sources  „ _ - 

Orcungwater  Bank  Seepage _ _ _ 

Overbank  Drainage  - _ 

Comments  _ 


(4)  Construction  of  Protection 

Need  for  Protection  Protects  the  Integrity  of  a  portion  of  Mill  Creek  Levees 
and  the  cities  of  Mentone  and  Redlands _ _ 

Erosion  Ceusetive  Agents  Channel  flow  _  _  _  _  - - 


’  • 


Protection  Techniques  Mid- floodway  gabion  structure 
General  Design  _____________________________ 


Experienced  Flows  (Stage,  cfs,  Oate) 


(S)  Maintenance 


Repairs  and  Costs  (Item,  Cost,  Data)  Initial  cost  in  1968.  $34.000.  Repairs  in 
1979  cost  §79,000. 


Comments: 


(8)  Performance  Observations  and  Summary 

Monitoring  Program  Monitoring  should  continue  because  of  unique  hydraulic 

groblems. 

ocumentation  Sources _ _ 

Project  Effect  on  Stream  Regime _ 


Project  Effect  on  Environment  Blends  well  with  natural  surroundings. 


Successful  Aspects 


Unsuccessful  Aspects 


General  Evaluation  The  mid-floodway  gabion  barriers  have  successfully  protect- 
ed  the  Mill  Creek  levees  during  major  storms  of  1969  &  1978.  The  barrier 


has  caused  ""  adverse  effects  and  blends  well  with  natural — aurxamidln&g 
See  photo”  *-* 

Recommend 
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ations 


(7)  Additional  Information,  Comments,  and  Summary 

Map  No.  45. . . . . . . . . 

Attached  Items. _ _ _ 

45  -  1  -  Project  features _ _ _ _ _ 

45  -  2  -  Project  location _ _ _ 

45  -  3  -  Project  layout  and  Levee  section 
45  -  4  &  5  -  Sections  of  gabion  barrier 

45  -  6  -  Photos  of  project  as  constructed,  and  after  1969  flood 
45  -  7  -  Photos  of  gabion  barrier  in  1978  with  and  without  flow. 


MID-FLOODWAY  GABION  BARRIERS 
MILL  CREEK,  SAN  BERNARDINO  COUNTY,  CALIF. 

PROJECT  FEATURES 

X.  Description  of  Original  Project.  Mill  Creek  is  tributary  to  Santa 
Ana  River  near  Mentone,  some  5  miles  northeast  of  Redlands,  Calif.,  which 
drains  about  52  square  miles  of  rugged  mountain  terrain,  ranging  in 
elevation  from  nearly  11,500  feet  at  San  Gorgonio  peak  to  about  1,700 
feet  at  the  confluence  with  the  river.  The  downstream  3  miles  traverse 
an  alluvial  cone  at  grades  ranging  from  3  to  4  percent.  In  1960,  the  Los 
Angeles  District  constructed  2.36  miles  of  levee  (see  Item  45-3)  in  an 
attempt  to  confine  flows  to  a  relatively  wide  floodway  along  the  right 
side  of  the  alluvial  cone.  Incorporated  into  the  project  were  2,000 
feet  of  24-foot-high  vertical  masonry  wall,  previously  constructed  by 
local  interests. 

2.  Design  Considerations.  The  Mill  Creek  improvement  was  designed  for  a 
standard  project  flood  of  33,000  cfs  (with  design  velocities  ranging  from 
8  to  18  fps);  and  the  cross-sectional  area  of  the  floodway  is  many  times 
larger  than  would  be  required  to  confine  this  discharge.  This  additional 
area  was  provided  because  a  number  of  low-flow  channels  existed  on  the 
steeply  sloped  alluvial  fan.  These  channels  meander  throughout  the  fan, 
and  therefore  this  extra  capacity  was  incorporated  In  the  design  as  a 
contingency  against  these  adverse  effects.  The  stream  gradient  approxi¬ 
mates  4  percent  and  the  debris  load  is  tremendous,  including  boulders 
weighing  perhaps  10  tons.  The  effect  of  this  debris  load  on  the  stream 
pattern  was  underestimated  when  the  improvement  was  constructed.  The 
cost  of  the  Federal  project,  not  including  the  masonry  wall,  was  $654,000 
of  which  $618,000  were  Federal  funds. 

The  floods  of  22  November  1965  and  6  December  1966,  with  a  peak  discharge 
of  10,000  cf 8  estimated  for  each  flood,  clearly  demonstrated  that  the 
Mill  Creek  Levee  project  was  inadequate  to  perform  its  intended  purpose, 
and  that  satisfactory  protection  of  Redlands  and  the  intermediate  area 
can  be  achieved  only  by  a  different  concept  of  protection.  Such  protec¬ 
tion  will  be  expensive  and  the  best  plan  can  be  determined  only  through 
a  detailed  study,  with  consideration  of  all  alternates. 

3.  Construction  Type  and  Technique.  As  an  interim  measure  in  1967  work 
including  restoration  of  the  failed  levees,  restoration  of  the  graded 
pilot  channel  and  berm  near  the  upstream  end  of  the  project  (substan¬ 
tially  repetition  of  work  that  had  been  done  in  1966) ,  and  restoration 
of  the  berm  and  incidental  construction  of  a  low-flow  channel  for  nearly 
a  mile  downstream  of  Carnet  St.  was  accomplished.  In  addition  a  mid¬ 
floodway  gabion  barrier  (Figure  2  on  Item  45-4)  about  1,500  feet  long 
(See  photo  1  on  Item  45-6),  beginning  just  downstream  of  the  Garnet 
Street  bridge  and  designed  to  prevent  development  of  the  cross-channel 
flow,  was  constructed.  The  barrier  was  supplemented  by  extensive  removal 
of  streambed  material  on  the  side  of  the  barrier  and  continuing  downstream 
for  some  distance.  The  spoil  was  used  as  an  embankment  to  continue  the 
barrier  alignment. 


H-45-3 


ITEM  45-1 
(Sheet  1  of  3) 


4.  Observed  Conditions  Since  Construction.  Late  in  January  1969,  there 
occurred  a  flood  with  a  peak  discharge  of  18,100  cfs.  The  mid-floodway 
barrier  of  gabions  performed  admirably.  It  was  not  topped,  but  at  several 
locations  the  streambed  immediately  adjacent  to  it  eroded  to  a  depth  of 
perhaps  5  feet  lower  than  the  toe  of  the  structure.  (See  photo  2  on  Item  45-6.) 
Destruction  was  prevented  by  the  1-foot-thick  gabion  mattress  (at  the  base 

of  the  structure),  which  deflected  flow  as  intended  into  the  holes  and  pre¬ 
vented  undercutting,  which  would  have  toppled  the  structure  into  the 
floodway.  However,  several  hundred  feet  upstream  from  Garnet  Street, 
where  there  was  no  flooding  in  1965  or  1966,  a  small  flow  broke  away 
from  the  main  stream,  crossed  and  destroyed  Garnet  Street  several  hundred 
feet  from  the  bridge,  and  followed  down  between  the  project  levee  and  the 
mid-floodway  barrier.  Af ter-the-flood  observations  indicated  that  this 
flow  probably  did  not  exceed  1,000  cfs,  but  the  gabion  structure  successfully 
handled  at  least  17,000  cfs. 

San  Bernardino  County  Flood  Control  District  carried  on  an  aggressive 
flood  fight  throughout  this  flood,  and  subsequently  removed  many  thousand 
cubic  yards  of  streambed  material,  pushing  it  up  in  a  substantial  barrier 
a  thousand  or  more  feet  long  to  cut  off  the  newly  developed  channel, 
which  had  resulted  in  the  bridge  being  bypassed.  The  County's  work  also 
included  channel  rectification  downstream  of  Garnet  Street,  some  of  the 
material  being  pushed  in  against  the  toe  of  the  mid-floodway  gabion 
barrier,  particularly  where  erosion  had  undercut  the  gabion  mattress  and 
caused  it  to  deflect. 

An  equally  serious  flood  occurred  on  25  February  1969.  The  recorded 
peak  discharge  is  18,000  cfs.  The  barrier  just  upstream  of  Garnet  Street 
was  badly  eroded  on  the  stream  side,  but  by  working  heavy  equipment  be¬ 
hind  it,  San  Bernardino  County  forces  were  able  to  continuously  reinforce 
it  with  boulders.  This  prevented  any  flow  from  bypassing  the  bridge. 

Downstream  of  Garnet  Street,  the  gabion  barrier  performed  as  before. 

Erosion  along  Its  toe  apparently  was  not  deeper  than  5  feet,  and  while 
the  mattress  may  have  been  deflected  at  additional  locations,  it  again 
prevented  undercutting  of  the  gabion  superstructure.  In  contrast,  at 
one  downstream  location,  streambed  boulders  and  cobbles  were  piled  against 
the  face  of  the  structure  to  the  elevation  of  its  top,  and  some  discharge 
topped  it.  The  vertical  faces  of  the  gabions  appear  to  make  this  type 
of  a  structure  much  less  vunerable  to  the  climbing  characteristics  of 
Mill  Creek.  The  overflow  was  small  and  did  no  damage. 

5.  Maintenance  History.  Following  the  1969  floods,  the  gabion  barrier 
downstream  of  Garnet  Street  was  modified  (as  shown  in  Figure  3,  Item  45-4) 
to  protect  the  integrity  of  the  structure.  Additionally,  two  new  gabion 
barriers  were  placed  immediately  upstream  of  Garnet  Street  Bridge  to  divert 
flows  away  from  the  levees  and  under  the  bridge.  Item  45-2  shows  the  loca¬ 
tion  of  these  gabions,  and  the  gabion  section  is  shown  as  Figure  4,  Item  45-5. 
The  farthest  upstream  barrier  is  675  feet  long  whereas  the  barrier  located 
300  feet  upstream  of  Garnet  Street  is  500  ft  long. 

Runoff  from  the  storms  of  8-14  February  1978  and  3-6  March  1978  caused 
some  damage  to  a  200  ft  portion  of  the  most  upstream  gabion  barrier  shown 
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in  photo  3  on  Item  45-7.  As  shown  in  photos  4  and  5  on  Item  45-7  water 
impinged  upon  the  gabion  barrier.  The  only  damage  to  the  barrier  was 
the  erosion  of  the  top  wires  of  the  mattress.  To  maintain  the  integrity 
of  this  portion  of  the  gabion  barrier  the  modification  shown  in  figure  5 
on  Item  45-5  was  constructed  in  September  1978.  There  was  no  damage  to 
the  gabion  barriers  downstream  of  Garnet  Street. 

6.  Adverse  Effects  Caused  by  Structure.  There  have  been  no  adverse 
effects  caused  by  the  mid-floodway  gabion  barriers. 

7 .  Acceptance  of  Structure  and  Blending  with  Natural  Surroundings.  The 
mid-floodway  gabion  barriers  blend  well  with  the  natural  surroundings. 

This  may  be  observed  in  photos  1  through  5  on  Items  45-6  and  7.  The 
barriers  have  local  acceptance. 

8.  Performance  of  Structure.  The  performance  of  the  barriers  is  docu¬ 
mented  in  earlier  sections  of  this  report. 

9.  Initial  Cost  and  Maintenance  Costs.  The  initial  cost  of  the  gabion 
barriers  downstream  of  Garnet  Street  was  $34,000  in  1968.  In  1970  $79,000 
was  spent  for  repair  of  these  gabions  and  for  construction  of  the  barriers 
upstream  from  Garnet  Street. 

10.  Aesthetics  of  Structure.  The  gabions  blend  well  with  the  natural 
surroundings  and  are  aesthetically  acceptable. 

11.  Monitoring  and  Site  Visit.  Monitoring  and  documentation  of  this  site 
should  be  continued  because  of  the  unique  hydraulic  problems  at  Mill  Creek. 
If  the  evaluation  committee  were  in  the  vicinity  on  other  business  in  the 
near  future  a  visit  to  Mill  Creek  would  be  of  interest. 

12.  Summary.  The  mid-floodway  gabion  barriers  have  successfully  pro¬ 
tected  the  Mill  Creek  levess  during  major  storms  in  1969  and  1978.  This 
location  is  recommended  as  a  monitoring  site  to  evaluate  the  performance 
of  mid-floodway  gabion  barriers  under  extremely  adverse  flow  conditions. 
Photographic  documentation  is  available. 
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Mill  Creek  near  Mentone,  Calif.  (Source:  USGS  1:24,000  topographic 
quadrangle  map  for  Yucaipa,  Calif.,  1967)  (photo  revised  1973) 
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FIGURE  4  SECTION  OF  MID-FLOODWAY  BARRIERS  UPSTREAM 
OF  GARNET  ST.  BRIDGE,  CONSTRUCTED  AFTER 
1969  FLOODS 


FIGURE  5  PROPOSED  MODIFICATION  TO  A  PORTION  OF  GABION 

BARRIER  UPSTREAM  OF  GARNET  ST.  BRIDGE,  SCHEDULED. 
FOR  CONSTRUCTION  IN  SEPT.  1978 


Photo  1  Mid-Floodway  Gabion  Barrier  Looking  Downstream 
from  Garnet  St.  Bridge  as  Constructed 
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Photo  2  Mid-Floodway  Gabion  Barrier  Looking  Downstream 
from  Garnet  St.  Bridge  After  1969  Floods 


Photo  3  Gabion  Barrier  Upstream  of  Garnet  St.  Looking 
Upstream  from  Streambed  (July  1978) 


Photo  4  Gabion  Barrier  Upstream  of  Garnet  St.  Looking 

Upstream  at  Flow  Adjacent  to  Barrier  (July  1978) 


Photo  5  Gabion  Barrier  Upstream  of  Garnet  St.  Looking 

Downstream  at  Flow  Adjacent  to  Barrier  (July  1978) 
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RIO  GRANDE  RIVER 
ESPANOLA,  NEW  MEXICO 


Streambank  Erosion  Control  Evaluation  and  Demonstration  Act  of  1974 
Section  32  Program  -  Work  Unit  2 

EVALUATION  OF  EXISTING  BANK  PROTECTION  WORKS 


(1)  Location 


Stream  Rio  Grande 


Local  Vicinity  North  Central  New  Mexico 
At/Nr  City  Espanola _  County 


River  Mile  1622.6  Side  Rt 
_  Let  N35°57’  Long  W106°06! 


At/Nr  City  Espanola _  County  Rio  Arriba  State  NM  Cong  Diet 

CE  Office  Symbol  SWA _  Responsible  Agency  Santa  Clara  Pueblo 

Site  Map  Sources  Corps  of  Engineers,  Albuquerque  Dlst. _ 

Land  use  Farming _ _ 


Stage  Range _ 

Discharge  Range. 
Sediment  Range  _ 
Bank-full  Stage  _ 


(2)  Hydrology  at  or  Nsar  Site 


■  to  2S«o.ocl»; 


Period  of  Record-tO-95.  to  19  80 

Velocity  Range  NA  tn  NA _ 

Period  of  Record  19 _ to  19 _ 


ft;  Flow. 


cfs;  Average  Recurrence  Interval. 

Ine  Maar  Danli  NA 


Bank-full  Flow  Velocity  Average _ fps;  Near  Bank  fps 

Comments  Bed  gradient  Is  9  ft/mi.  Average  flow  is 


M 


Bank  iiiscsi  Sand,  silt,  gravel 
Data  Visual  classification 

Groundwater  Bank  Seepage _ 

Overbank  Drainage _ 

Comments _ 


Bed  (iiRf-A)  Sands,  gravel 


4)  Construction  of  Protection 


Need  for  Protection  To  prevent  loss  of  irrigation  canal  parallellni 


Erosion  Causative  Agents _ 


Protection  Techniques  Steel  jetties  to  promote  sediment  deposition. _ 

General  Design  Two  front  line  jetties  and  six  retard  lines  cabled  together 
and  anchored 


Project  Length  ^,313  ft  Construction  Cost  $  35.05 


Mo/Yr  Completed. 


H-46-1 


Experienced  Flow*  (Stage.  c»*.  Patel  See  ^ 


Repairs  and  Coats  (Item.  Cost.  Oata)  Replace  6  jetties  In  1969.  coat  not  known 


Monitoring  Program  Visual  inspections _ 

Documentation  Sources  Corps  of  Engineers,  Alburquerque  District 
Protect  Effect  on  Stream  Regime  Rlverflow  shifted  away  from  bank 


Project  Effect  on  Environment  Sediment  deposited  in  jetty  field  ha  a  built  ut 
bank  and  revegecated 


Successful  Aspects  Bank  stabilized 


Unsuccessful  Aspects  None _ 


General  Evaluation  Project  has  functioned  as  planned 


Recommendations  None 


(7)  Additional  Information,  Comments,  and  luma 

Map  No.  *6 _ 

Attached  Items: 


46-1  Project  Summary 


46-2  Project  Location  Ma 


Project  General  Plan 
46-4  Photographs 
46-5  Photographs 
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KELLNER  JACK  FIELD  ON  RIO  GRANDE 
ES PANOLA,  NM 


1.  The  purpose  of  this  project  was  to  provide  protection  for  the  Santa 
Clara  irrigation  canal  which  parallels  the  west  bank  of  the  Rio  Grande 
on  the  Santa  Clara  Pueblo  near  Espanola,  NM.  See  the  inclosed  map 
(Item  46-2).  The  bed  gradient  through  thi-.  reach  is  9  ft/mile.  Prior 
to  construction  of  the  project,  the  river  haJ  eroded  the  ue  -t  bank  until 
the  canal  was  in  danger  of  being  undermined  and  destroyed.  F.  D. 

Shuff lebarger,  Inc.  of  Albuquerque  installed  a  Kellner  Jack  Field 
measuring  4,313  linear  feet  in  1951,  as  shown  on  Item  46-3.  This  instal¬ 
lation  consists  of  two  main-line  jetties  (2,900  and  700  feet  in  length) 
and  six  backup  retards  varying  from  133  to  265  feet  in  length.  The 
jack  units  consist  of  three  linear  members  (each  15  feet  in  length) 
bolted  together  at  their  midpoints  such  that  each  member  is  perpendicu¬ 
lar  to  the  other  two.  The  members  are  laced  with  #10  steel  wire;  the 
jack  units  are  connected  with  cable.  The  Bureau  of  Indian  Affairs 
sponsored  this  project  at  a  funding  level  of  $24,108  (1951  dollars). 

2.  Inspections  performed  by  Albuquerque  District  (AD)  personnel  in  1955, 
1956,  1958,  1960,  1963,  and  1968  indicated  that  the  project  was  perform¬ 
ing  its  function;  some  of  the  jacks  were  in  poor  condition  at  the  time 
of  the  1968  inspection.  Considerable  sediment  deposition  had  occurred, 
providing  a  substrate  for  dense  growths  of  willow,  Russian  olive,  and 
underbrush  that  have  measurably  improved  the  stability  of  the  bank. 

3.  Six  new  jacks  were  required  in  1969  as  a  repair  measure.  Beginning 

L.  in  1972  a  gravel  bar  began  to  build  up  in  front  of  the  project  which 

has  served  to  direct  the  flow  away  from  the  Kellner  Jack  Field  (Item 
46-5).  The  last  Inspection,  conducted  in  November  1976,  indicated  that 
the  project  has  been  effective  in  preventing  further  bank  erosion  and 
has  encouraged  sediment  deposition  and  general  restoration  of  the 
M  eroded  bank. 
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Rio  Grande  River  near  Espanola,  New  Mexico.  Source: 
USGS  quadrangle  map  for  Espanola,  New  Mexico  (1953) 


Project  map  for  the  Kellner  Jack  Field  installed  in  1951 


Dense  vegetation  growths  have  improved  the  stability 

of  the  bank 


IP 


A  gravel  bar  that  began  forming  in  1972  has  directed 
the  streamflow  away  from  the  project 
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CUCHILLO  NEGRO  CREEK 
TRUTH  OR  CONSEQUENCES,  NEW  MEXICO 


Stream  bank  Erosion  Control  Evaluation  and  Demonstration  Act  of  1974 
Section  32  Program  -  Work  Unit  2 


EVALUATION  OF  EXISTING  BANK  PROTECTION  WORKS 

(1)  Location 

Stream  Cuchillo  Negro  Creek _  Rjver  Mile  0  side  Rt  &  Lt 

Local  Vicinity  South  Central  New  Mexico  Lat  N33°9'  Long  MIO?0!?' 
At/Nr  City  Truth  or  Consequences  County  Sierra  state  NM  Cong  Dist  2nd 

CE  Office  Symbol  SWA _  Responsible  Agency  Sierra  County _ 

Site  Map  Sources  Corps  of  Engineers,  Albuquerque  District _ 

Land  Use _ Residential  and  Commercial _ 


(2)  Hydrology  at  or  Near  Site 

Stage  Range _ to _ ft;  Period  of  Record  19 _ to  19 _ 

Discharge  Range _ to _ cfs;  Velocity  Range _ to _ fps 

Sediment  Range _ to _ tpd;  Period  of  Record  19 _ to  19 _ 

Bank-full  Stage _ ft;  Flow _ cfs;  Average  Recurrence  Interval _ yr 

Bank-full  Flow  Velocity:  Average _ fps;  Near  Bank _ fps 

Comments  No  data  available.  Estimated  peak  discharge  21,400  cfs. 

_ Bed  gradient  is  40  ft/mi  _ _ 

(3)  Geology  and  Soil  Properties 

Bank  (USCS)  Sandy  gravel _ Bed  (USCg)  Sandy  gravel _ 

Data  Sources  Visual  classification _ 

Groundwater  Bank  Seepage . . . . . . 

Overbank  Drainage _ _  _ 

Comments _ _ _ 


(4)  Construction  of  Protection 

Need  for  Protection  To  prevent  loss  of  levees  and  bridge  abutments 


Erosion  Causative  Agents  Steep  bed  gradients.  Channel  meandering 


Protection  Techniques  Gabion  revetment  and  groins 
General  Design  Fill  placed  in  eroded  levees,  installed  sect  ions  of  gabions 
as  levee  toe  protection  and  gabion  groins _ _ _ 

Project  Length  ft;  Construction  Cost  S  60,000 _  Mo/Yr  Completed  ?/76 _ 


(5)  Maintenance 


Experienced  Flows  (Stage,  cfs.  Date). 


Repairs  and  Costs  (Item,  Cost,  Data) 


.1 


Comments:  Project  sponsor  has  not  accomplished  recommended  repairs 


(6)  Performance  Observations  and  Summary 

Monitoring  Program  Visual  Inspections _ 

Documentation  Sources  Corps  of  Engineers,  Albuquerque,  NM _ 

Project  Effect  on  Stream  Regime  Channel  alignment  has  been  straightened 


Project  Effect  on  Environment  Flood  damage  on  adjacent  development  has  been 
prevented 


Successful  Aspects  Flows  have  been  contained  between  levees  and  bridge _ _ 

abutments  _  _ _ _ 


Unsuccessful  Aspects  Flows  have  undercut  150  foot  section  of  gabion _ 


revetment  causing  wall  to  drop  4  to  5  feet. 


General  Evaluation  Project  has  functioned  as  planned  under  emergency 
conditions  (PL  99). 


Recommendations  Deeper  placement  of  gabion  revetment  would  have  prevented 
undercutting 


(7)  Additional  Information,  Comment!,  and  Summary 

Map  No.  47.  Corps  of  Engineers  recommended  to  sponsor  that  repairs  be 
made  to  gabion  revetment.  No  repairs  made  to  date. 


Attached  Items: 


47-1  Project  Summary 


47-2  Project  location  map. 
47-3  Project  General  plan 


47-4  Sections  and  Detail 


47-5&6  Photographs 
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CUCHILLO  NEGRO  CREEK 
AT  TRUTH  OR  CONSEQUENCES,  NM 


1.  Cuchillo  Negro  Creek,  a  west  bank  tributary,  enters  the  Rio  Grande 
just  upstream  from  Truth  or  Consequences.  See  the  inclosed  map  (Item 
47-2) .  The  creek,  which  originates  along  the  Continental  Divide  in  the 
western  part  of  Sierra  County,  is  60  miles  long  and  drains  an  area  of 
325  square  miles.  A  low  25-acre  area  along  the  south  bank  of  the  creek 
is  protected  by  an  existing  levee  extending  from  high  ground  to  the  New 
Mexico  Highway  51  Bridge.  A  lower  levee  is  located  along  the  north 
bank.  Both  of  these  levees  are  constructed  of  native  materials  (sandy 
gravel)  and  are  highly  erosive,  even  during  low  flows.  Failure  of 

the  south  bank  levee  would  result  in  flash  flooding  to  the  low  area 
which  contains  three  permanent  residences ,  50  to  60  mobile  homes ,  a 
ready-mix  concrete  plant,  a  boat  storage  facility,  and  a  marine  service. 

2.  This  reach  is  characterized  by  steep  bed  gradients  (40  ft/mile)  and 
high  peak  discharges  that  occur  during  periods  of  intense  rainfall.  The 
upper  reach  of  the  stream  above  the  community  of  Cuchillo  is  perennial; 
however,  downstream  from  there  the  stream  becomes  ephemeral  due  to  agri¬ 
cultural  irrigation.  Major  flows  occur  during  the  rainy  season  from  July 
to  September  each  year.  The  riverbed  in  the  vicinity  of  the  bank  pro¬ 
tection  works  is  dry  during  most  of  the  remaining  months.  No  regular 
stage  recording  stations  are  located  on  the  creek;  however,  during  the 
August  1975  flood,  the  USGS  recorded  a  peak  discharge  of  21,400  cfs. 

Sparse  vegetation  has  become  established  on  the  levee  faces. 

3.  The  construction  date  is  not  known  for  either  levee  nor  is  the  builder. 
Local  residents  said  the  levees  were  pre-1955;  however,  no  other  information 
is  available.  The  Corps  became  involved  in  the  project  after  a  flood  disaster 
in  1972.  Funds  were  made  available  under  the  continuing  authority  of  PL  84-99 
(28  June  1955)  to  preserve  and  repair  existing  flood  protection  works.  The 
project  was  awarded  to  Vesper  Materials  Co.,  Espanola,  NM,  on  14  November  1972. 
Work  commenced  on  4  December  1972  and  was  completed  on  26  January  1973.  This 
effort  consisted  of  extensive  levee  repairs  on  both  banks  along  approximately 
3400  feet  of  Cuchillo  Negro  Creek  and  the  installation  of  seven  pairs  of  rock- 
filled  gabion-type  training  dikes  to  control  the  channel  approach  to  the 
Highway  51  bridge. 

4.  An  inspection  conducted  by  Albuquerque  District  (AD)  personnel  on 
11  April  1974  indicated  that  the  seven  pairs  of  gabion  dikes  and  the 
north  levee  were  in  an  as-built  condition.  The  south  levee  was  intact 
except  for  a  minor  toe  cut  about  2  feet  high  by  50  feet  long  due  to  low 
flows  in  1973. 

5.  In  1974,  the  Corps  of  Engineers  agreed  to  restore  the  damaged  levee 
embankment  and  furnish  additional  gabions  to  Sierra  County.  The  county 
agreed  to  furnish  the  labor  required,  equipment,  and  rock  fill  for  the 
gabions.  The  plan  was  to  place  several  courses  of  gabions  parallel  to 
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the  bank  locations  subject  to  severe  erosion.  The  county  proceeded 
with  the  gabion  installation  in  August  1975.  On  5  September  1975  when 
the  first  course  of  gabions  had  been  partially  installed,  high  creek  flows 
caused  a  suspension  of  the  work.  These  flows  resulted  in  damage  to  the 
incomplete  gabion  revetment  and  to  the  levee  embankment.  An  additional 
inspection  conducted  by  AD  personnel  on  10  October  1975  indicated  that 
the  upstream  half  of  this  project  had  been  severely  damaged.  About  600 
feet  of  the  north  levee  was  eroded  by  streamflows  in  1974  and  September 
1975;  200  feet  were  nearly  gone.  The  right-of-way  fence  was  undercut 
and  still  hangs  in  the  gap.  The  present  bank  at  this  location  is  about 
three  feet  high.  Floodwater  here  was  within  two  inches  of  overtopping 
this  cut  bank.  The  south  levee  was  deeply  cut  but  not  breached.  The 
flows  that  passed  over  the  incompleted  revetment  cut  the  levee  halfway 
through.  The  lower  half  of  this  project  was  in  good  condition.  The 
seven  pairs  of  gabion  training  dikes  completely  controlled  the  floods 
and  protected  the  levees  on  both  sides. 

6.  Cuchillo  Negro  Creek  flowed  only  two  to  three  feet  deep  at  flood 
crest,  yet  it  cut  and  removed  hundreds  of  feet  of  levee  12  to  15  feet  high 
by  25  feet  wide  at  the  crest.  Toe  and  slope  protection  are  vital  in  sandy 
projects,  as  the  lower  half  of  this  project  attests. 

7.  Before  repairs  of  the  1975  flood  damage,  another  15,000-25,000  cu 
yd  of  levee  erosion  occurred  in  the  September  1976  flood.  In  October 
1976  and  April  1977  the  south  levee  was  repaired.  The  now  completed 
work  includes:  (a)  placement  of  compacted  fill  secured  from  the  channel 

bed  in  the  eroded  areas  of  the  levee;  (b)  placement  of  rock-fill  protection 
in  selected  portions  of  the  restored  levee;  (c)  completion  of  the  gabion 
revetment  installation  on  the  west  end  of  the  levee;  (d)  installation 
of  eight  training  dikes  between  the  existing  training  dikes  and  the  gabion 
revetment  installation.  A  project  map  for  this  work  is  shown  in  Item  47-2. 
Federal  and  local  participation  costs  were  $38,000  and  $22,000,  respect¬ 
ively.  Land  use  reevaluation  of  the  area  behind  the  north  levee  indicated 
that  there  was  nothing  of  value  to  protect;  therefore,  no  efforts  were 
made  to  protect  this  levee,  thus  allowing  the  creek  width  to  expand  and 
reduce  flow  concentrations  along  the  south  levee. 
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Project  map  for  work  completed  in  1977 
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Streambank  Erosion  Control  Evaluation  and  Demonstration  Act  of  1974 
Section  32  Program  -  Work  Unit  2 

EVALUATION  OF  EXISTING  BANK  PROTECTION  WORKS 


(1)  Location 

Stream  Trinity  River  River  Mi|e  71  Sjde  Left  (East) 

N 

Local  Vicinity _  Lat  30°16 ^'Long  W94°47,52” 

At/Nr  City  Moss  Hill _  County  Liberty _  State  TX  Cong  Dist  _2 _ 

CE  Office  Symbol  SMGED-PS _  Responsible  Agency  at .  Dept,  of  Highways  &  Pub.  Trans 

Site  Map  Sources  USGS  Rayburn,  TX  (1:62500);  Hwy.  De.^t.  County  Map _ 

Land  Use _  Forest  _  _  _ 


(2)  Hydrology  at  or  Near  Site  (Rumayor,  TX) 

Stage  Range _  to _ ft;  Period  of  Record  1924  to  19  79. _ 

Discharge  Range  102  to  111 .000  cfs;  Velocity  Range  0»  9  to  7 ._2_  fpS 

Sediment  Range  _JJ _ to  2 7.3  JD.QO  tpd;  Period  of  Record  1968  to  19 XL . 

Bank-full  Stage _ ft;  Flow _ cfs;  Average  Recurrence  Interval _ yr 

Bank-full  Flow  Velocity:  Average _ fps;  Near  Bank _ fps 

Comments  Scattered  measurements.  1973-1975. _ 


(3)  Geology  and  Soil  Properties 

Bank  fusrs)  Clay,  sand  (Test  Hole  // 6)  Ran  (usrst  Clay,  sand  (Test  Holes  #4-5) 
Data  Sources  Soil,  borings ».  S.U  flepu  oL  Highway  a  &  Pub  »_Xr,ans . »  circa  1964, 

Groundwater  Bank  Seepage  No  data  available. _ _ 

Overbank  Drainage _ _____ 

Comments _ 


(4)  Construction  of  Protection 

Need  for  Protection  To  prevent  bank  erosion  upstream  from  Texas  FM  Road 

-62.  Brides. - 

Erosion  Causative  Agents  High  stage  Streamf lows  against  concave  bank  of 

tendwav . _ _ _ _ 

Protection  Techniques  Five  timber  diverters  and  riprap - 

General  Design _ Divert  riverflows  using  timber  diverters. - 


Project  Lenoth  6Q0  ft:  Construction  Cost  S  171rQQQ  Mo/Yr  Completed  6/78 


(S)  Maintenance 

Experienced  Flows  (Stage,  cfs,  Patel  Maximum  discharge  since  bridge  completed 
99,000  cfs  in  June  1973. _ 


Repairs  and  Costs  (Item,  Cost,  Data)  Replacement  or  repair  not  accomplished  by 
1  Oct  1981. _  _ 


Comments.  Repairs  or  replacement  of  one  timber  diverter  is  needed. 


(6)  Performance  Observations  and  Summary 

Monitoring  Program  Cross  sections  were  taken  23-24  Oct  1979. 

Documentation  Sources  Inspection _ 

Project  Effect  on  Stream  Regime _ 


Project  Effect  on  Environment 


Successful  Aspects  Four  diverters  are  in  good  condition  and  have  slowed  the 

erosion. _ 

Unsuccessful  Aspects  The  second  diverter  upstream  from  the  bridge  Is  In 

need  of  extensive  repairs  or  replacement. _ 

General  Evaluation  „  Riprap.  r.evetment  required,  on  bank  and  at  two  bridge  piers 
in  addition  to  timber  diverters  for  erosion  control . _ 


Recommendations  Timber  diverters  should  be  used  as  temporary  measures 
and  adequate  stone  protection  for  long-term  prnrarHnn. _ 


(7)  Additional  Information,  Comments,  and  Summary 

Map  No .  48 _ _ 

Attached  Items: _ 

48-1  Project  Summary _ 48-4.  Views  of  Prni-PrM  1Q.7A- 

48-2  Project  Plan  &  Location _ 48-5  Views  of  Bank  Protection  1979 


48-3  Typical  Sections  of  Bank  Protection 


TRINITY  RIVER  AND  TRIBUTARIES,  TEXAS,  FM  162  BRIDGE  AT  MOSS  HILL 
EVALUATION  OF  EXISTING  STREAMBANK  PROTECTION  WORKS 


Problem.  Channel  scour  and  bank  erosion  are  being  experienced  along 
the  concave  left  descending  (east)  bank  of  the  Trinity  River  at  the  FM 
162  Bridge  as  the  river  channel  attempts  to  migrate  eastward.  Following 
construction  of  the  bridge  in  1966,  the  State  Department  of  Highways  and 
Public  Transportation  constructed  five  timber  diverters  upstream  from 
the  bridge  along  the  east  bank  to  divert  riverflows  and  slow  the  process 
of  erosion.  The  diverters  achieved  a  measure  of  success;  however,  erosion 
occurred  downstream  from  the  diverter  system  and  between  1966  and  1976 
the  bank  receded  about  60  ft,  the  toe  of  the  channel  shifted  about  110  ft, 
and  about  20  ft  of  vertical -scouring  occurred  at  the  bridge.  Erosion  is 
endangering  the  bridge  bent  on  the  east  bank,  and  scouring  action  has 
almost  exposed  the  top  of  the  piles  supporting  two  bridge  bents  in  the 
river. 

Protection.  Under  Section  14  of  the  1946  Flood  Control  Act,  as 
amended,  the  Galveston  District  will  protect  the  FM  162  Bridge  by  shaping 
the  east  bank  and  placing  blanket  stone  and  riprap  bank  protection  along 
about  240  lin  ft  of  the  bank  in  the  immediate  vicinity  of  the  bridge, 
and  by  placing  blanket  stone  and  riprap  around  the  base  of  the  two  bridge 
bents  in  the  river.  A  contract  for  this  work  was  awarded  in  February 
1978.  The  layout  of  the  existing  diverters  and  the  proposed  bank  and 
bent  protection  is  shown  in  Item  48-2  and  the  details  are  shown  in 
Item  48-3. 

Cost .  The  five  timber  diverters  cost  $62,500  when  they  were  con¬ 
structed  in  1967.  The  Highway  Department  estimates  their  replacement 
cost  at  $175,000  (Nov  1975  price  levels).  The  Section  14  project  had  a 
total  cost  of  $171,000. 

Monitoring.  Existing  conditions  are  established  from  hydrographic 
and  topographic  surveys  and  both  aerial  and  water-level  photographs. 
Additionally,  photographs  will  be  made  after  completion  of  the  Section  14 
project . 

Status .  Some  erosion  has  occurred  behind  the  diverters  since  they 
were  constructed  in  1967,  but  generally,  four  of  the  structures  are  in 
good  condition.  The  second  diverter  upstream  from  the  bridge  is  in  need 
of  extensive  repairs  or  complete  replacement.  Construction  of  the  Sec¬ 
tion  14  project  was  commenced  in  April  1978  and  completed  in  June  1978. 
Photographs  taken  during  1974,  1978,  and  1979  are  provided  in  Items  48-4 
and  48-5. 
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TYPICAL  SECTIONS  OF  BANK  PROTECTION 
FM  162,  TRINITY  RIVER,  TEXAS 
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VIEWS  OF  BANK  PROTECTION 
FM  162,  TRINITY  RIVER,  TEXAS 
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ARKANSAS  RIVER 
MERRISACH  LAKE,  ARKANSAS 
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Streambank  Erosion  Control  Evaluation  and  Demonstration  Act  of  1974 
Section  32  Program  •  Work  Unit  2 


EVALUATION  OF  EXISTING  BANK  PROTECTION  WORKS 

(1)  Location 

Stream  Merrisach  Lake _  River  Mile  14-5  Side  Left 

Lor'"'  Vicinity  South  East,  Arkansas _  Lat  _N34_00^  Long _  W91  15" 

At/nr  City  Gillett _  County  Arkansas  State  AR  Cong  Dist _ 2 

CE  Office  Symbol  LRD _  Responsible  Aoencv  Corps  of  Engineers 

Site  Map  Sources  Corps  of  Engineers,  Little  Rock,  AR _ 

Land  Use  Information  Sources  Recreation _ 


(2)  Hydrology  at  or  Near  Site 

Stage  Ranne  160  to  168  ft:  Period  of  Record  19  72  to  19  ftl 

Discharge  Range  M/A  to _ cfs;  Velocity  Range  .m/A  -  to - fps 

Sediment  Range  N/ A  to _ tpd;  Period  of  Record  19 _ to  19 - 

Bank-full  Stage  N/A  ft:  pjow _ cfs;  Average  Recurrence  Interval _ yr 

Bank-full  Flow  Velocity:  Average _ N/A _ fps;  Near  Bank _ fps 

Comments  Site  is  located  on  a  lake,  erosion  caused  by  wind  and  boat 

generated  waves  not  current. - ______ — 

(3)  Geology  and  Soil  Properties 

Bank  (ttsCS)  CL-clav - Bed  (USCS)  _GL-.clay - 

Data  Sources  Borings  for  park  roads  (dwg  8635-53/1215) _ 


Groundwater  Bank  Seepage  Not  vlslhle 
Overbank  Drainage  Limited _ 


Comments  Overbank  drainage  and  wave  splash  pools-  h^hind  ua11  rnnt-rihut-iaj 
to  deterioration.  _ 


(4)  Construction  of  Protection 

Need  for  Protection  To  prevent  damage  to  developed  recreation  area 


Erosion  Causative  Agents  Wind  and  boat  generated  waves. 


Protection  Techniques  Wood  sheet-pile  bulkhead _ _ 

General  Design  Job  built  tounge  and  groove  pieces  Hrfven  fntn _ 

ground  and  capped  with  stringer  at  bank  level. _ _ 

Project  Length  3,325  ft.  Construction  Cost  $  91.000 _ Mo/Yr  Completed  Sept  1972 


(5)  Maintenance 


Experienced  Flows  (Stage,  cfs,  Date)  N/A 


Repairs  and  Costs  (Item,  Cost,  Data)  None  to  date 


(6)  Performance  Observations  and  Summary 


Monitoring  Program  Visual  inspections 


Documentation  Sources  Corps  of  Engineers,  Little  Rock  District 


Project  Effect  on  Stream  Regime  N/A 


Project  Effect  on  Environment  Minimum,  bulkhead  presents  an  artificial  appearance 
but  is  no  more  unsightly  than  eroding  shore 


Successful  Aspects  Shoreline  stabilized,  damage  and  maintenance  minima 


General  Evaluation  Wave-caused  erosion  prevented,  wall  allows  maximum 


positive  drainage  through  wall. 


Recommendations  Replace  cap  boards  and  fill  scallops  with  stone 


(7)  Additional  Information,  Comments,  and  Summary 

Map  No.  49.  Repairs  could  be  done  at  relatively  small  expense.  Continuous 
minor  repair  work  will~maintain  the  usefulness  of  this  shore  protection 
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should  be  controlled  by  use  of  an  adequate  riprap  blanket  at  turnbacks. 


Attached  Items 


roject  summary 
49-2  Project  location 
49-3  Typical  section 


etails  of  wood  wa 
49- (5-8)  Photographs 


H-49-2 


MERRISACH  LAKE  PROJECT 


The  Southwestern  Division  proposed  that  the  Little  Rock  District's 
bank  protection  project  at  the  Merrisach  Lake  public  use  area  be  in¬ 
cluded  in  the  Section  32  Program  for  monitoring  of  existing  sites.  The 
public  use  area,  as  shown  on  Item  49-2,  is  located  adjacent  to  the  navi¬ 
gation  channel  of  the  Kerr-McClellan  Arkansas  River  Navigation  System. 

The  bank  protection  consists  of  five  sections  of  timber  sheet -pile 
walls  as  shown  on  Item  49-4,  typical  cross  sections  and  pile  details 
are  shown  on  Item  49-3.  Photographs  of  the  completed  structure  are 
shown  on  Items  49-5,  6,  7,  and  8. 

The  Merrisach  Lake  protection  includes  3,325  feet  of  wall.  Com¬ 
pleted  in  September  1972,  the  in-place  costs  are  summarized  below. 


Item 


Units 


Unit  Cost 


Total  Cost 


Timber  Pile  Walls  3,325 
Filter  Fabric  20,000 
Select  Fill  1,800 
Sand  860 
TOTAL 


ft 

$21.49 

$71,500 

ft23 

.25 

5,100 

yds- 

3.23 

5,800 

yds 

10.00 

8,600 

$91,000 


The  resulting  cost  of  the  protection  per  linear  foot  of  bank  line  was 
$27.37 

The  protection  measures  were  provided  to  prevent  the  loss  of 
Merrisach  Lake  public  use  area  facilities  to  bank  erosion.  The  major 
erosive  action  results  from  the  natural  wave  action  on  Merrisach  Lake, 
from  pleasure  boat  wakes  in  the  lake,  and  from  commercial  navigation 
traversing  the  Arkansas  Post  Canal.  Stream  velocities  along  the  bank 
line  are  negligible.  The  water  level  is  controlled  by  the  spillway  at 
Dam  No.  2  and  is  generally  maintained  between  elevations  162.0  and  163.0 
except  during  major  flooding  periods  of  either  the  Arkansas  or  Missis¬ 
sippi  Rivers.  During  the  peak  of  the  1973  floods,  the  entire  park  was 
submerged  to  about  elevation  168.8.  No  damage  has  been  sustained  by 
the  protection  measures  until  1978  when  some  cap  boards  became  loose. 

In  1980  about  10  percent  of  wall  required  some  repair  to  cap  boards. 


MERRISACH  LAKE  PUBLIC  USE  AREA,  ARKANSAS  POST 
NAVIGATION  CANAL,  ARKANSAS  COUNTY,  ARKANSAS 
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Arkansas 
Post  Canal 


Aerial  view  of  Lake  Merrisach  on  Arkansas  Post  Canal 


Typical  timber  sheet-pile  walls  eight  years  after  construction 


LAKE  MERRISACH,  ARKANSAS 
1976  PHOTOGRAPHS 


Timber  sheet-pile  wall  boat  dock  eight  years  after  construction 


Example  of  ten  percent 
of  wall  needed  repair 
after  eight  years 


LAKE  MERRISACH,  ARKANSAS 
1980  PHOTOGRAPHS 
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Wall  V 

Loss  of  some  embankment  fill  behind  wooden  wall 


Kerr-McClellan  Arkansas  River  Navigation  Project 
Arkansas  Post  Canal 

Merrisach  Lake  Public  Use  Area 

BANK  PROTECTION  MEASURES 
17  April  1979 


ARKANSAS  RIVER 
ELLINWOOD,  KANSAS 


Streambank  Erosion  Control  Evaluation  and  Demonstration  Act  ot  1974 
Section  32  Program  -  Work  Unit  2 

EVALUATION  OF  EXISTING  BANK  PROTECTION  WORKS 


(1)  Location 

Stream  Aransas  River _  River  Mj,e  853-860  side  Right _ 

Local  Vicinity  Central  Kansas _  Lat  Long  wqs0^?' 

At/Nr  City  Ellinwood  (4  sites)  County  Barton  State  KS  Cong  Diat _ 

CE  Office  Symbol  SWT _  Responsible  Agency  Corps  of  Engineers _ 

Site  Map  Sources  Corps  of  Engineers,  Tulsa  District  and  USGS _ 

Land  Use  Information  Homes  and  farming _ 


(2)  Hydrology  at  or  Near  Site 

Stage  Range _ to _ ft;  Period  of  Record  19  40  to  is  81 

Discharge  Range  _0 _ to  27  >800  rfs-  Velocity  Range _ to 

Sediment  Range _ to _ tpd;  Period  of  Record  19 _ to  19 _ 

Bank-full  Stage _ ft;  Flow _ cfs;  Average  Recurrence  Interval _ yr 

Bank-full  Flow  Velocity:  Average _ fps;  Near  Bank _ fps 

Comments _ 


(3)  Geology  and  Soli  Properties 

Bank  (USCSl  Fine  sand,  silt _ Bed  (USCS)_ 

Data  Sourres  visual  observation _ 

Groundwater  Bank  Seepage _ 

Overbank  Drainage _ 

Comments _ 


silt 


(4)  Construction  of  Protaction 

Need  for  Protection  To  prevent  damage  to  farmland 


Erosion  Causative  Agents  High  flows  and  channel  alignment 

Protection  Techniques  Steel  jacks _ 

General  Design  36  to  72  main-line  .lacks  connected  bv  two  3/4"  cables  and 

anchored  by  retard  cables  and  retard  panics  at  sftpa  1-4. _ 

Project  Length  See  50—  lyt:  Construction  Cost  i  See  50-1  Mo/Yr  Completed  9/74 


r 


(S)  Maintenance 

.  Experienced  Flows  (Stage,  cfs,  Date)  9.2  ft.,  2740  cfs,  9/24/76;  12.8  ft.. 

4910  cfs,  7/29/79;  17.9  ft.,  13,600  cfs,  6/15/81 

i  . ~ .  ~ 

Repairs  and  Costs  (Item,  Cost,  Data)  None _ 


Comments:  Flows  measured  at  Great  Bend,  KS,  gage 


(6)  Performance  Observations  and  Summary 

Monitoring  Program  Visual  inspections  with  photographs  June  1977.  .Tune  1978 
April  "1980,  August  ly81 

Documentation  Sources  Corps  of  Engineers _ 

Project  Effect  on  Stream  Regime  Smoothed  the  alignment _ 


Project  Effect  on  Environment  Reduced  siltation  of  stream;  allowed  revegetation 
of  streambank _ 

Successful  Aspects  Controlled  erosion  and  reestablished  vegetation _ 

Unsuccessful  Aspects _ 


General  Evaluation  The  project  is  functioning  as  planned 


Recommendations 


(7)  Additional  Information,  Comments,  and  Summary 

Map  No.  5() _ . 

Attached  Items: _ _ 


50-1  Project  Summary 


50-6  Site  2  Plan 


50-2  Project  Location 
50-3  Typical  Section 
50-4  Construction  Details 
50-5  Site  1  Plan 


50-7  Site  3  Plan _ 

50-8  Site  4  Plan 
50-9-12  Site  1  Photographs 
50-13-16  Site  3  Photographs 
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ARKANSAS  RIVER,  ELLINWOOD,  KANSAS 


The  project  consists  of  Kellner  Jack  (jetty)  Fields  at  four  sites 
located  along  the  right  bank  of  the  Arkansas  River  as  shown  in  Item  50-2. 
A  plan  view  of  the  jack  layout  at  each  site  is  shown  in  Item  50-3.  Indi¬ 
vidual  jack  construction  and  cable  anchoring  details  are  shown  in  Item 
50-4.  Plan  view  of  the  four  sites  are  shown  in  Items  50-(5-8).  Special 
efforts  were  made  in  the  design  to  minimize  the  number  of  jacks  used  and 
to  keep  costs  as  low  as  possible.  The  project  construction  was  completed 
in  September  1974.  The  construction  costs  based  on  $225  per  jack  in 
place  are  summarized  in  the  following  chart: 


Site  No. 

Structure  Length 

Jacks  Used 

Cost  Per  Foot 

Total  Cost 

1 

450  ft 

37 

$  18.50 

$  8,330 

2 

900  ft 

111 

27.70 

24,970 

3 

650  ft 

70 

24.20 

15,750 

4 

550  ft 

53 

21.70 

11,930 

TOTAL 

2,550  ft 

(Average 

$  23.90) 

$60,980 

From  1940  to  1975,  maximum,  mean,  and  minimum  Arkansas  River  dis¬ 
charges  at  Great  Bend,  Kansas  (about  12  miles  upstream  from  the  site), 
have  been  27,800,  373,  and  0  cfs,  respectively;  since  project  comple¬ 
tion,  1,370,  54,  and  3  cfs,  respectively.  Consequently,  the  bank  pro¬ 
tection  measures  have  not  been  subject  to  significant  flows  whereby 
their  performance  could  be  evaluated. 

Photographic  coverage  of  physical  changes  to  the  bank  line  and 
protection  system  is  provided  in  Items  50-(9-ll)  Site  1  and  50-(12-14) 
Site  3.  Water  level  was  above  normal  due  to  rain  on  previous  day.  (All 
four  sites.) 

General  Comments:  Site  No.  1 

Jack  revetment  is  intact  (originally  installed  on  an  earthen  berm); 
most  of  the  berm  has  eroded  away.  Water  at  toe  of  jack  units  up  to  3- 
foot  depth  varying  to  0  depth  on  left  bank.  All  jacks,  anchor  cables, 
wires  intact.  Small  cottonwood  and  willows  are  becoming  established 
between  the  jack  revetment  and  the  levee. 

Levee  is  covered  with  clover  and  cheat.  Levee  material  is  sandy 
loam,  fine-grained,  buff  color.  Car  bodies  existing  along  preproject 
bank  are  located  between  the  jack  revetment  and  bank. 

General  Comments:  Site  No.  2 

Jack  system  is  intact.  Upstream  portion  originally  installed  on  an 
earthen  berm.  Lower  portion  (downstream  of  scour  area  where  retard 
lines  are  located)  was  assembled  on  bank  and  pushed  off  into  river  using 
a  front  end  loader.  This  was  bad  practice  and  resulted  in  some  wires 
being  broken  and  poor  spacing  of  the  jack  units.  A  low  sand  bar  is  form¬ 
ing  30  feet  out  of  jack  line  at  lower  end.  Lower  half  of  jack  revetment 
is  in  water.  This  applies  from  retard  lines  and  extends  up  to  80-feet 
riverward  of  the  jack  revetment.  Foreshore  area  is  covered  with  young 

ITEM  50-1 
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H-50-3 


trees  ranging  from  very  small  up  to  10  feet  tall. 

All  jack  units,  cables,  and  wires  in  same  condition  as  originally 
installed.  Levee  has  good  grass  cover,  mostly  cheat  and  ragweed.  High 
water  has  occurred  since  construction  and  an  average  of  about  6  inches 
of  silt  has  deposited  in  the  dike  field. 

General  Comments:  Site  No.  3 

All  anchor  cables>jack  units  and  wire  are  in  good  condition.  Retard 
field  was  filled  in  above  water  level  before  installation  of  retards  at 
owner's  request;  there  is  no  evidence  that  high  waters  have  exceeded  this 
level.  Jacks  were  originally  installed  on  berm  but  jacks  were  in  water 
at  time  of  the  1978  inspection.  Levee  covered  with  grass;  mostly  cheat 
and  Johnson  grass.  Bar  has  formed  an  island  at  upstream  end  of  jack  re¬ 
vetment  and  is  covered  with  cottonwood  and  willow.  Bar  is  2  feet  above 
water  surface  at  highest  point.  Mainflow  is  against  jacks  at  upper  end 
and  deepest  at  jack  toe.  There  is  also  a  small  bar  forming  at  lower 
end  of  jack  revetment. 

General  Comments:  Site  No.  4 

Jack  revetment  is  in  good  condition.  Alignment  in  reach  is  excel¬ 
lent  and  a  good  foreshore  has  developed  riverward  of  the  jack  revetment 
covered  with  willow  and  cottonwood  to  12  feet  high.  No  attack  on  jacks; 
no  deep  water,  cross  section  is  uniform  with  no  deep  areas  from  bank  to 
bank.  Water  velocities  are  also  uniform  across  the  section.  Levee  has 
good  grass  cover  of  brome,  cheat  and  clover.  No  sandbars  or  evidence 
of  channel  attempting  to  form  braids. 
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ARKANSAS  RIVER  STEEL  JETTY  STREAMBANK  EROSION  CONTROL  PROJECT 
BARTON  COUNTY,  KANSAS 
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ITEM  50-3 


H-50-6 


<7  wire  lacings 
equally  spaced 


‘vliv- 


Vote.  Minor  deviation  ot  location 
of  lacir.a  holes  will  be  permitted 


~  2  -  f/4  mm  wire  rope 


Each  Jock  has  the  following', 
J-4"/4"a  'nt“i  16' Ls 
6-'/e‘xl'A“  tons 
2~3A  “ minimum  wire  ropes 
2-  wire  rope  dips 


if  opp'oved  by  the  contracting  officer  Ait  lac  mg  wires  ore  tfo  6 
JACK  DE  TA  I  L  r'!m  °f  4  wraps  of  toeing  wire  'ies 


C'ecsoted  oak  R  R  he  or  other 
C'.pro.  :c  dsoiman  tuned  o  minimum  of 
c-’o  ‘  Trench  etccvoted  for  rod  I or  cable) 
-  rz  c  wm  ,i-  i_r  in 

'tie  ever  rod  tor  coot.  )  fa  prevent^ 
ictero!  rrcit-cn  of  rod  (or  coble/.  jf 


<o . 


JL 


1/  •  <•'  ^ 

wire  rope 


3  cable  clomps 


-  Original  ground  surface 


,RR  spii-e  ypf 

Wood  deadmon 


cob  ’e  clamp  \ 


TYPICAL  DE  ADMAN 


CONSTRUCTION  DETAILS 


ARKANSAS  RIVER  STEEL  JETTY  STREAABA.YK  EROSION  CONTROL  PROJECT 
BARTON  COUNTY,  XANSAS 
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View  downtream,  photo  point  1 


View  upstream,  photo  point  2 


View  downstream,  photo  point  2 


SITE  3,  1978 
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View  downstream,  photo  point  1 
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Looking  downstream,  photo  point  1 
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